STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY

April 21, 2004

U.S. Army Corps of Engineers
Wilmington Regulatory Field Office
P.O. Box 1890

Wilmington, NC 28402-1890

ATTN.: Mr. David Timpy
NCDOT Coordinator

Dear Sir:

Subject: Response to USACE Comments for Application for Individual Section 404 and
401 permits for the US 17 widening from SR 1327/1410 north of Jacksonville to SR
1330/1439 south of Belgrade/Maysville in Onslow County, North Carolina Federal
Aid Project No. NHF-17(7) State Project No. 8.T190301, WBS Element 34442.1.1

On February 12, 2003 the NCDOT applied for an Individual Section 404 permit and 401 water
quality certification to fill 31.10 acres of wetlands and 774.27 feet of stream to construct the TIP
Project R-2514A. On March 17, 2004 the USACE issued an official letter requesting more
information so that they could complete their review of the proposed project. This letter will
address the comments made in the official letter submitted by the USACE.

Corp Comment

1. The Environmental Assessment (EA) states that the total wetland impacts for the proposed
project will be 25.57 acres. The permit application states the proposed wetland impacts are
31.10 acres but does not address the increase of 5.83 acres of wetland impacts. Please provide a
tabular summary of the wetland impacts on a site by site basis that lists the estimated wetland
impacts of the EA and the permit application. In addition, please provide the rationale for the
differences in the wetland impacts at each site.

DOT Response

Total wetland impacts have increased since the original permit application was submitted from
31.10 acres to 32.18 acres. An additional 0.24 acres of excavation at site 16 was inadvertently
left off of the summary sheet impacts. An additional 0.87 acres of impacts to wetlands are
composed of the four-wetland impact sites that calculated using the Boussinesq 5% equation.
The addition of the 0.87 acres of drainage impacts and 0.24 acres excavation at site 16 add up to
more than 32.18. This discrepancy is due to rounding.
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The EA does not include a breakdown of wetland impacts on a site by site basis. Therefore, the
NCDOT is unable to provide a table with a tabular summary of wetland impacts on a site by site
basis that lists impacts in the EA compared with the permit application.

Impacts have also increased due to drainage impacts to wetlands that are now quantified as
impacts but were not required at the time of the EA. The drainage impacts at sites 6, 12, 13 and
39 that were calculated using the Boussinesq 5% equation were not included in the original total
and are now included in the total. Sites 3, 4A, 10, 16, 23, 24, 24A, 43, 51, 52 and 65 were also
considered impacts due to drainage. These sites will have ditches running through the wetlands
and due to the small size of these wetlands, NCDOT decided to quantify the entire wetland as an
impact. The total amount of drainage impacts to wetlands on this project total 1.59 acres.

Project impacts have increased due to the widening of the proposed right of way. The impacts
estimated in the EA were based on a 100-foot right of way, however the project will use a 180-
200 foot right of way. Impacts have also increased because two new wetlands were added as part
of the Wetland Delineation Update after the EA was finalized. Site 64A was not included as part
of the original delineation. The wetland boundary for Site 6 was modified in September of 2003.
Impacts at these two sites total 0.68 acres.

Corp Comment:

2. The total stream impacts for the proposed project have increased without rationale being
provided in your permit application. In response to a request by the North Carolina Division of
Water Quality (DWQ) for detailed information on the stream impacts of this project, the stream
impacts described in the EA were clarified (FONSI, page 9) to state that the project crosses three
intermittent and two perennial streams with a total stream impact of 610 linear feet (estimate is
based on pipe lengths listed on Page 9, Table 4-94). Based on the permit application, the total
stream impacts associated with proposed project are 774.27 feet. The rationale of the apparent
increase of 164.27 feet of stream impacts has not been addressed. Accordingly, please provide
a tabular summary of the stream impacts on a site by site basis that list the stream impacts of the
project described in the EA and proposed in the permit application.

DOT Response:

The EA does not include a breakdown of stream impacts on a site by site basis. Therefore, the
NCDOT is unable to provide a table with a tabular summary of streams impacts on a site by site
basis that lists impacts in the EA compared with impacts in the permit application. Impacts have
increased due to the widening of the proposed right of way. The impacts estimated in the EA
were based on a 100-foot right of way; however, the project will use a 180-200 foot right of way

Corp Comment:

3. Based on information in the permit application, it is not clear if the stream impacts associated
with the proposed project are correct. In addition, the proposed compensatory mitigation for the
unavoidable stream impacts may also be incorrect. Specifically, jurisdictional streams listed in
Table 2, page 6 appear to conflict with those inspected by this office on July 21, 2003 and
December 2, 2002. It is requested that Table 2 be supplemented to include the project station
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number and all the streams, including ephemeral, intermittent, perennial, and non-jurisdictional,
which exist on this project. Pending review of this information, another field meeting may be
needed to confirm the jurisdictional stream determinations, stream impacts and required
compensatory mitigation for stream impacts for this project.

DOT Response:

The September 2003 Wetland Delineation Report, including stream determinations and agency
verifications, was reviewed to ensure that the impacts and mitigation requirements reported in the
permit application are correct, and no discrepancies were found. All jurisdictional streams were
identified during the wetland delineation and were verified by the USACE on July 31, 2003 and
are included in the table below. There are no streams depicted on the USGS topography map or
the Onslow County Soil Survey in the project area that have not been identified and verified.
Since the July 2003 JD will not expire until July 2008, the NCDOT does not believe re-

verifications are necessary.
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Table 2 Revised — Surface Water Impacts
Site Station Stream Mitigation Fill in Existing DwaQ DWQ Index
Number Name and Ratio Streams Channel Class number
Intermittent (acres) impacted
(1) or (feet)
Perennial (P)
New River Basin
2 106+01- UnT to 1:1 0.007 52.49 CNSW UnT to 19-16
106+04LT Northeast
Creek (1)
4A 107+70LT UnT to 1:1 0.002 9.84 CNSW UnT to 19-16
Northeast
Creek ()
10 112+10 — unT to 2:1 0.032 314.96 CNSW UnT to 19-16
112+77 Northeast
10A 112+08 Creek (P) 6.56 CNSw UnT to 19-16
LT
New River Basin Impacts 0.041 383.85
White Oak River Basin
37 160+40 — Starky’s 2:1 0.022 134.51 C 20-10
162+10RT Creek (P)
37A | 161+38 LT 59.05 C 20-10
38 162+52 — UnT to (no 0.005 65.62 C UnT to 20-10
169+43 RT Starky’s mitigation
Creek (1) required)
38A 163+77 — UnT to 1:1 0 65.62 C UnT to 20-10
163+96 RT Starky’s
Creek (1)
53 179+13 — UnT to 1:1 0.002 65.62 C UnT to 20-10
179+30 LT Starky’s
Creek (1)
54 181+51 — Starky’s 2:1 0 0 C 20-10
182+79 CN Creek (P)
55 181+70 C 20-10
182+70 LT




56 182497 — C 20-10
185+66 LT
57 183+00 — C 20-10
185+05 CN
58 183+07 — C 20-10
185+67 RT
White Oak River Basin Impacts 0.029 390.42
Total Impacts 0.070 774.27

Corp Comment:

4. The permit application, page 10, provides a project description that states the proposed
project includes two additional 12-foot lanes in each direction with a 46-foot grass median and
“minimum”’ right of way of 200 feet. It appears from the permit drawings the ROW is 300
meters. Please confirm the ROW width proposed and confirm the associated wetland and stream
impacts are correctly estimated based on this width.

DOT Response:

According to the NCDOT’s Design Services Branch and the Y% size plans submitted with the
permit application, the ROW varies between 180 feet (55m) and 200 feet (60 m).

Corp Comment:

5. The wetland impacts due to drainage by the proposed lateral special ditches have been
estimated using the Boussinesq Equation and DRAINMOD models but it is not clear if all the
wetland impacts due to drainage are included in the total wetland impacts associated with this
project. Table 3 of the permit application lists the linear footage of drainage impacts at four
wetland sites, including Wetland Sites 6, 12, 13, and 39. The approximate acreages of these
impacts, based on the Boussinesq Equation, are shown on the respective permit drawings at each
site. Please revise Table 3 to show the amount wetland impacts, in acreage, at all the wetland
sites were drainage impacts have been estimated, including those listed on Sheet 78 of the permit
drawings but not listed in Table 3. In addition, please footnote the Table to indicate the method
used at each site. Lastly, please provide this office a copy of the “Ditch Impact Study” report
dated August 2003.

DOT Response:

The total project impacts (32.18) have been recalculated to account for drainage impacts of 0.87
acres at sites 6, 12, 13, 39. Table 3 has been revised to show the amount of wetland impacts in
acres and is included below. Impacts calculated using Boussinesq 5% shown in Table 3 take into
account excavation in wetlands already accounted for as impacts. With the exception of impacts
calculated with Boussinesq 5%, impacts shown in Table 3 depict the maximum amount of
acreage that would be drained due to ditches. Drained wetland impacts included in the permit
application cover letter were inadvertently left off of the permit drawings summary sheet.
Drainage impacts depicted on the permit drawings and summary sheet were derived using the
Boussinesq Equation for 5% of the growing season. A copy of the Drainage report is attached to
this letter.
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Table 3 Revised — Special Ditch Impacts
5% of Growing Season 12.5% of Growing Season
Site Boussinesq DRAINMOD Maximum Boussinesq DRAINMOD Maximum
Number | Drainage Impact Drainage Impact in Drainage Impact Drainage Impact in
in acres™ acres in acres acres
6 0.60 1.24 1.49 4.68
12 0.04 0.24 0.28 0.55
13 0.22 1.01 1.49 2.20
39 0.01 1.29 2.00 2.60
TOTALS 0.87 3.79 5.26 10.03

*Calculations used as final impacts.

Corp Comment:

6. The permit drawings show excavation of an adjacent wetland at most of the stormwater
outlets. Drainage impacts on wetlands at these sites should be addressed and included in the
total wetland impacts unless it is found that these activities will not result in permanent wetland
impacts. Rationale should be provided in those cases where excavation is found not to cause a
permanent impact to the adjacent wetland.

DOT Response:

All areas of excavation in wetlands have been accounted for in the permit drawing impact
summary table. This includes excavation in wetlands for proposed roadway cut ditches and
required tail ditches at pipe outlets.

Corp Comment:

7. The proposed mechanized clearing limits shown on the permit drawings indicate an
approximate mechanized clearing limit of 3 meters. Please confirm that this is consistent with
the wetland, permit drawing sheet 78 of 81, dated 1/16/04.  Please clarify the proposed
mechanized clearing methods and limits and confirm the associated wetland impacts. Typically,
the NCDOT projects are constructed with a 10-foot mechanized clearing limit. Please provide
rationale for the proposed non-typical clearing limit.

DOT Response:

The permit drawings and determined impacts reflect Method III Clearing which requires 3m (10
ft) of mechanized clearing in wetlands for the majority of the project. In areas where additional
easements for construction purposes (tail ditch improvements, phasing of box culverts, etc.) in
wetlands are required, mechanized clearing impact widths/dimensions will exceed the standard
3m (10 ft) and have been included as impacts.

Corp Comment:

8. Wetland impacts associated with PSF’s constructed in wetlands will result in permanent
wetland impacts. Based on our review of the permit application, these impacts are not included
in the total wetland impacts associated with this project. Please provide a summary of all the
proposed PSF’s that list each PSF by station number and the associated wetland and stream
impact. Based on our experiences with the Smith Creek Parkway Project (U-92AB), PSF’s may
not be the best method to dissipate flows for this project and may pose major constructability
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problems and recommend that NCDOT Division 3 be consulted regarding the constructability of
PSF structures on this project.

DOT Response:
The NCDOT will remove all PSHs from wetlands and replace them with Rip Rap to prevent
erosion. John Hennessy, DWQ, agreed to this decision in a conversation on March 31, 2004.

Corp Comment:

9. The permit application proposes to replace the existing bridge over Starkys Creek, Wetland
Site 55 and 56, with a cored-slab bridge by using top down construction methods and remove the
existing bridge by utilizing temporary work pads constructed in wetlands but within the footprint
of the proposed permanent impacts. Based on the permit drawings 61-64 dated April 8, 2003, it
is not clear if the permanent fill for the temporary work pads and access roads, including all the
temporary pipes and box culverts, is needed for removal of the existing bridge. Although we fully
support the proposal to use top down construction methods, we feel removal of the existing
bridge can be accomplished without incurring permanent wetland impacts (and associated
compensatory mitigation) associated with the work pads and access roads. Moreover, as stated
on page 10 of the permit application, the Division of Coastal Management letter dated
November 25, 1999 prohibits construction staging areas in wetlands as a condition of its
consistency determination. Thus, we highly recommend that the proposed work pads and access
roads be replaced with a work bridge that will only result in temporary wetland impacts. We
also recommend that the NCDOT Division 3 be consulted on the proposed removal and
replacement methods for this bridge. Lastly, it is not clear from the information provided how or
where the existing US 17 traffic will be detoured during construction. The traffic detour plan
should also be provided.

DOT Response:

According to Area Bridge Construction Engineer, Mike Robinson, the removal of the existing
bridge’s interior bents on this project cannot be performed utilizing top down construction. The
physical size and weight of the existing interior bents requires that the bents be removed in
pieces. In order to break the bents into pieces, shattering methods must be used. A project
almost identical to this one was the widening of US-17 over Southwest Creek, south of
Jacksonville. On that project, the bents were pulled over, broken into pieces, and removed from
the site. Since the bents must be pulled over, a temporary bridge to provide access would not be
appropriate since it would not be able to absorb the impact of the falling bent. Also, breaking
into pieces would be better accomplished on two separate temporary rock work pads. The
temporary rock work pads would only be required for removal of the existing interior bents. All
other aspects of construction including removal of the existing superstructure and the
construction of the new bridges can be accomplished utilizing top down construction. The
temporary work pads will be constructed on top of fabric to facilitate removal. The duration of
the temporary work pads would be short, as the removal of the interior bents would take no more
than 2-3 weeks. If this method of construction is not allowed, the only other practical method of
removal is to completely surround the interior bents with sheet piling, dewater the cofferdam,
shatter or saw the bents into manageable pieces, and remove the resulting debris and sheeting.
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This method would also be impractical for top down construction although it could be
accomplished from a work bridge.

There will be no staging of equipment in wetlands, only access and temporary construction
structures. ‘

The traffic will be shifted using cross-overs inside the median. The impact of these cross-overs
(Detours) have been shown on the plans since the early stages of the project design and can be
seen on sheets 28 and 29 of roadway plans. The construction activity should not interfere with
the traffic flow.

Corp Comment:

9-Continued

Please be advised that on February 6, 1990, the DA and the U.S. Environmental Protection
Agency signed a memorandum of agreement (MOA) establishing procedures to determine the
type and level of mitigation necessary to comply with the Clean Water Act Section 404(b)(1)
Guidelines. This MOA provides for first, avoiding impacts to waters and wetlands through the
selection of the least damaging, practicable alternative; second, taking appropriate and
practicable steps to reduce impacts on waters and wetlands; and finally, compensating for any
remaining unavoidable impacts to the maximum practicable extent. To enable us to process your
application in full compliance with this MOA, we request that you provide the following
additional information or clarifications:

a. The proposed project utilizes side slopes of 4:1 at each wetland site. Typically the NCDOT
proposes 3:1 side slope or flatter side slopes at wetland sites to minimize the wetland impacts
associated with a proposed project. Please provide the rationale for proposed fill slopes flatter
than 3:1 along wetland sites.

DOT Response:

The project was designed with 4:1 side slopes to improve safety. Side slopes of 4:1 do not
require a guardrail because they are considered recoverable for an errant motorist. However, side
slopes of 3:1 are considered traversable, but not recoverable. These steeper slopes require either
guardrail protection or an additional minimum ten-foot clear runout area beyond the clear zone.
Due to the additional three feet of shoulder width required for guardrail installation and the low
fill heights, any reduction in construction limits would be minimal.

Corp Comment:

b. The permit application cites a letter from the United States Fish and Wildlife Service
(USFWS) dated November 16, 1999 that concurs with NCDOT'’s determination of “No Effect”.
The USFWS also states that this concurrence is contingent on any changes in the project plans.
Please be advised that we have not received written confirmation from the USFWS that the
NCDOT has satisfied the requirements of Section 7 of the Endangered Species Act (ESA).
Please provide supporting documentation for all the ESA determinations that have not been
coordinated with this office thus far, including all the ESA determinations since November 1999.
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DOT Response:

There have been no major changes to the project plans since the NCDOT received concurrence
from the USFWS on November 16,1999. However since the 1999 concurrence the bald eagle,
West Indian Manatee and the golden sedge have been added to the list of federally protected
species that occur in Onslow County. NCDOT biologists have determined that habitat for the
bald eagle, West Indian Manatee, and the golden sedge is not present in the project area. Based
on an April 7, 2004 phone conversation with Gary Jordan of the USFWS, this will have no effect
on all of the federally protected species known to occur in Onslow County.

Corp Comment:

c. Based on the permit application, the cultural resource issues have not been fully resolved.
Please be advised that have not received written confirmation from the NC SHPO that the
NCDOT has satisfied the requirements of Section 106 of the HPA. Therefore, we recommend that
the NCDOT contact the North Carolina State Historic Preservation Officer (SHPO) regarding
the remaining requirements pursuant to Section 106 of the Historic Preservation Act (HPA).
Please provide supporting documentation for Section 106 determinations regarding the Nelson
Deppe House (including any SHPO comments on roadway design plans in the vicinity of the
Nelson Deppe House) and the Hoffman Forest/Deppe Lookout Tower and Equipment
Headquarters. Lastly, please provide a copy of the archeological survey study, referenced on
page 9 of the permit application, that indicates that no archeological resources were found in the
project area.

DOT Response:

The SHPO Concurrence Form for Assessments of Effects dated August 31, 1999 was included in
Appendix A of the permit application. The form states that there is “No effect” on the Hoffman
Forest/ Deppe Lookout Tower and there is “No Adverse Effect to the Nelson Deppe House”. On
April 5, 2004 representatives from the NCDOT meet with representatives of SHPO. The result
of the meeting was the conclusion that the project is Not Likely to Adversely Effect the Nelson
Deppe House.

The archeological report has been completed, and received final approval from SHPO on April 8,
2004. A copy of the final approval letter and the final archeological report is attached to this
letter.

Corp Comment:

d. All invert elevations for pipes in wetlands should be shown on the permit drawings. In
addition, the pipe dimensions and hydraulic flow directions should be clearly shown on the
permit drawings to ensure that the width, slope, and vertical elevation of each pipe approximate
the width, slope, and elevation of the existing stream that is being replaced, as much as
practicable.  Please provide this information, either with revised drawings or a tabular
summary, for each stream that is being replaced with a pipe or culvert.

DOT Response:

Please refer to the 4 size plans included in the permit application. Inverts for all drainage
structures and pipes are reflected in the drainage summary table in the ' size plans and begin on
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sheet 3-A. All open end cross pipes, box culverts, and bridges are reflected at their respective
elevations on the profile sheets that begin on sheet 34 of the % size plans.

Corp Comment:

e. All proposed rip-rap in wetlands should be clearly labeled. The use of rip-rap at all wetland
and stream sites should be minimized to reduce impacts to the existing wetlands and streams.
Bioengineering techniques, to minimize wetland impacts, should be considered as a bank
stabilization measure in lieu of rip-rap.

DOT Response:
All proposed riprap in wetlands on the permit plan views is labeled. Based on the conference
call with USACE on 3/26/04, no further action required.

Corp Comment:

f- The permit drawings and construction plans could be further clarified by adding the
associated construction design plan sheet number(s) to the title block of each permit drawing
and/or add the permit drawing and wetland site number to the corresponding construction plan
sheet. This is requested to assist our compliance inspections, NCDOT Division 3 personnel, and
the NCDOT construction contractors during construction of this project.

DOT Response:

Station numbers are shown on permit drawings as well as on the half size plans. These numbers
are used as a cross-reference between the two sets of drawings. Implementing the ' size sheet #
and permit sheet # reference would require wholesale protocol change within the Hydraulics,
Roadway Design and Design Services Units.

Corp Comment:

g The permit application indicates that stream forms and stream ratings have not been
completed for this project. Please provide the completed USACE stream forms for each stream
to this office. We recommend that DWQ be contacted regarding its requirements for stream
information. Our forms are available from our website at
www.saw.usace.army.mil/WETLANDS/Permits.html.

DOT Response:

USACE Stream forms have been filled out for every jurisdictional stream that will be impacted
by the proposed project and copies are included with this letter. The DWQ stream forms are
used to determine if a stream is jurisdictional. Since stream jurisdictional status has been
determined, no DWQ stream forms will be prepared.

Corp Comment:

h. The permit application, page 9, states that Essential Fish Habitat (EFH) impacts are not
anticipated.  Although we concur with this finding, we recommend that you reference the
appropriate EFH guidance provided to the NCDOT by the NMFS and contact the National
Marine Fisheries Service (NMF'S), pursuant to its letter dated November 15, 2000, regarding its
EFH requirements and that the NMF'S confirm this finding.
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DOT Response:

Through email communication on March 23, 2004, Fritz Rhode confirmed that the project would
not impact any Essential Fish Habitat. According to Appendix 6 of the EFH guidance published
February 1999, EFH in the South Atlantic is defined as estuarine or marine areas. No estuarine
or marine areas are located in the project area. No water bodies in the project area are on the list
water bodies that EFH species are found, published by the NMFS.

Corp Comment:

i. The permit application, page 10, states “there is no detailed flood insurance study
involvement with any of the major stream crossings on this project” and that “‘compliance with
FEMA will not be required”. This appears to be inconsistent with the EA, page 34. Please
clarify this statement.

DOT Response:

The widening of existing US 17 from two lanes to four lanes under R-2514A will impact three
major stream crossings. The first major crossing at —L- Sta. 112+07 is a tributary to Northeast
Creek, which is located upstream (outside the limits), of the FEMA Detailed Flood Insurance
Study for Northeast Creek. The first crossing involves replacing a perched single barrel 6” x 4’
box culvert with a single barrel 7’ x 7° box culvert. Starky’s Creek is crossed by the second and
third major crossings at —L- Sta. 161+33.5 and —L- Sta. 182+87.4. At -L- Sta. 161+33.5, a
double barrel 7° x 6’ box culvert is proposed to replace the existing perched double 10’ x 4’ box
culvert. At —L- Sta. 182+87.4, dual bridges with three spans of 46’ for a total length of 138" are
proposed to replace the existing 111’ of bridge over Starky’s Creek. Both of these crossings of
Starky’s Creek are designated as FEMA Flood Hazard Zone A. Zone A implies the approximate
area of the 100 year flood, but no base (100 yr.) flood elevations and flood hazard factors have
been determined. All three of the proposed replacement structures will provide equal or greater
hydraulic conveyance than the respective existing structures, which will match or decrease (“no
rise”’) the 100-year water surface elevations for each of these crossings. Therefore, since there is
no FEMA Detailed Flood Insurance Study Involvement with any of the three major stream
crossings, coordination with FEMA for compliance will not be required.

Corp Comment:

J. The permit application, page 10, makes reference to the consistency determination made by
the North Carolina Division of Coastal Management (DCM) in its letter dated November 24,
1999. As you have stated, this consistency also stipulates conditions that must be met. It is not
clear based on the permit application how these conditions have been met. Please provide this
information for each DCM consistency condition.

DOT Response:

The conditions of the CAMA consistency are listed below and followed by NCDOT’s

compliance with the conditions.

o An acceptable mitigation plan to compensate for unavoidable wetland losses is developed.
The NCDOT intends to use EEP to provide compensatory mitigation.
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o [If rare plant species will be negatively impacted by the proposed project, the NC Plant
Conservation Program should be consulted in order to determine whether transplantation or
other forms of mitigation would be desirable.

Karen Lynch, Biologist for the NCDOT, contacted the NC Plant Conservation on
November 21, 2003 and March 15, 2004 to investigate whether transplantation of rare
plant species would be required. To date the NCDOT has not received a response.

e A 401 Water Quality Certification is received from DWQ prior to the onset on construction.
The NCDOT has applied for a 401 Water Quality Certification. Construction will not
begin before the Water Quality Certification is received.

o Sedimentation and Erosion Control requirements and the Memorandum of Agreement

between the NCDOT and the DLQ must be adhered to.
This is a standard commitment for all NCDOT projects.
e Borrow and waste areas are not allowed in wetlands.
This is a standard commitment for all NCDOT projects.
o Construction staging areas are situated in uplands specially, not in wetland areas.
This is a standard commitment for all NCDOT projects.

e Best management practices for the protection of surface waters will be strictly followed.
This is a standard commitment for all NCDOT projects.

o All necessary DENR permits and/or approvals as indicated in the Intergovernmental Review

dated October 25, 1999 are obtained and adhered to.
In a letter dated November 24, 1999, DCM determined that R-2514A is consistent with
the North Carolina Coastal Management Program. The NCDOT submitted the
Stormwater Permit Application to DENR on July 22, 2003. This application was
included in the original application. The NCDOT has applied for a 401 Water Quality
Certification. Construction will not begin before the Water Quality Certification has been
received.

Corp Comment:

k. The permit application, page 12 addresses the indirect and cumulative effects of the proposed
project. The report enclosed with the permit application entitled “Qualitative Indirect and
Cumulative Effects Assessment” dated February 6, 2004 should be referenced in the application.
1t is also recommended that the summary of findings stated in the permit application, apparently
based on this report, be clarified.

DOT Response:

A Qualitative Indirect and Cumulative Effects (ICE) Report was completed for the NCDOT in
February 2004 and was included with the original application. A summary of the findings is
included in the Executive Summary of the report.

Corp Comment:

. The permit application and drawings show both Metric and English units but often only one
unit is used. Please revise the permit application and drawings to show both English and Metric
units. Please note that this office prefers English units.
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DOT Response:

A summary sheet is included in the permit drawings that show English units. It is NCDOT’s
policy to use only English units in permit applications. Somehow an English summary sheet was
inadvertently omitted from this application.

Corp Comment:

m. The permit application, page 13 lists the commitments of the FONSI but does not state how
these commitments have been satisfied except for the Stormwater Management Plan dated
September 2003. Please indicate how each FONSI commitment has been satisfied.

DOT Response:
The conditions of the FONSI are listed below and followed by NCDOT’s compliance with the
conditions.

The North Carolina Plant Conservation Program will be given the opportunity to survey the
right-of-way for any state listed (specifically Solidago verna, Xyris difformis var.
floridanum, and Polygala hookeri) or other rare species.
Karen Lynch, Biologist for the NCDOT, contacted the NC Plant Conservation on
November 21, 2003 and March 15, 2004 to investigate whether transplantation of rare
plant species would be required. To date the NCDOT has not received a response.

A Sediment and Erosion Control plan will be prepared for the project in accordance with
the NCAC Title 154, Chapter 4 and will follow erosion and sediment control measures set
forth in the NCDOT Erosion and Sediment Control Guidelines for Contract Construction
(January 1995) as applicable.
A copy of the sediment and erosion control plan has been prepared and is included with
this letter.

Borrow and waste areas for the project will not be allowed in wetlands without the
appropriate permilts.
This is a standard commitment for all NCDOT projects.

Construction staging areas will not be allowed in wetlands.
This is a standard commitment for all NCDOT projects.

NCDOT Best Management Practices for Protection of Surface Waters will be implemented
as applicable.
This is a standard commitment for all NCDOT projects.

Three major drainage structures are located within the project area. One bridge and two
box culverts will be replaced in accordance with NCDOT Guidelines for Drainage Studies.
The bridge over the lower reach of Starky’s Creek at Site Nos. 54 through 58 (station
182+80) and will be replaced with dual structures approximately 135 feet long. An existing
double RCBC which conveys the upper reach of Starky’s Creek at Site Nos. 37 and 374
(station 161+00) will be replaced with a double RCBC approximately 131 feet long. Also an
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existing RCBC which conveys an unnamed tributary to Northeast Creek at Site Nos. 10 and
104 (station 112+10) will be replaced with a RCBC approximately 136 feet long.
The bridge over Starkeys Creek will be replaced with dual structures that are 138-foot
long bridge. The existing double RCBC at site 37 and 37A will be replaced with a double
7’ by 6 RCBC, 138 ft long. The existing RCBC at site 10 and 10A will be replaced with
a single 7’ by 77 RCBC, 138 ft long.

o Stormwater drainage design will be addressed during the Design Phase and will be included
as part of the construction plans and documents.
A copy of the Stormwater Management Plan (September 2003) was included in the
original application.

« A Confederate soldier’s gravesite is located in the southwest quadrant of the intersection of
Deppe Loop Road and US 17. The proposed right-of-way at this intersection will be
adjusted to avoid any impacts to the gravesite.

The gravesites located in the southeast quadrant of the intersection of Deppe Loop Road
and US 17 have been moved.

Corp Comment:

n. The permit application, page 14 discusses the Interagency Permit Review meeting on April
24, 2003. Several discussion items during this meeting do not appear on this list that need to be
satisfactorily addressed. Specifically, discussion on independent utility (question by NCDWQ),
re-alignment of the project between stations 107+50 and 109+00 (suggested by the USACE), the
need to excavate at Wetland Site 14 (concern by NCDWQ), and conservation measures that must
be taken for the spring-flowering goldenrod (Solidago verna) to meet the DCM consistency
requirements (comment by CAMA). One item that was not addressed but should have been is an
off-deck drainage system for the Starkys Creek Bridge. Please coordinate with the DWQ Water
Quality Section regarding this potential requirement.

DOT Response:

The permit application stated that R-2514A is in compliance with 23 CFR Part 771.111(f). The
meeting minutes from the April 24, 2003 Interagency Permit Review meeting were reviewed and
there is no record of discussion regarding independent utility. However, in section 2.4, page 6 of
the EA covers independent utility. The EA reads that at an interagency meeting held January 21,
1999 to evaluate the status of TIP Project No. R-2514 and to request separating “A” section for
independent study. All agencies in attendance concurred with NCDOT’s proposal to process TIP
Project No R-2514A as a Federal Environmental Assessment. The document also states that the
project does not preclude the consideration of alternatives along the remainder of the TIP Project
No R-2514 project corridor, especially the alternatives being considered in the Belgrade/
Maysville area.

The NCDOT looked at the request to realign the road between stations 107+50 and 109+00. We

discovered that the realignment will affect almost 4000 feet (3/4 of a mile) of the proposed
alignment of the project. This shift will affect the wetlands on the north side on the road. It will
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also severely impact parcels that we were not impacting before. NCDOT would also have to
relocate a large business near station 109+00.

In order to maintain existing drainage patterns and avoid hydraulic trespass, it was necessary to
excavate a new roadway ditch down to the proposed 24 inch cross pipe at site 14. Without this
proposed excavation the NCDOT would have been unable to achieve the hydraulic capacity of
the proposed 15-inch outlet pipe and provide positive drainage for the proposed 2 GI in the
median at —L- Sta. 123+40. In addition, without the proposed earth dam right of —L- Sta.
123+20, water from one drainage sub-basin would be have been diverted into an adjacent
drainage basin that did not receive this water before.

As noted previously in this letter, Karen Lynch contacted “The North Carolina Plant
Conservation Program” through email on November 21, 2003 and March 15, 2004 about
conducting surveys for spring-flowering goldenrod and any other state listed species. To date the
North Carolina Plant Conservation Program has not responded.

A note that describes the locations of the proposed bridge deck drains is in the upper left-hand
corner of the permit plan view sheet 62 of 81. The deck drains will be placed in the first and last
span of the proposed three span dual bridges, which are not over open water. The deck drains
will not be placed in the center span over the surface waters of Starky’s Creek.

Corp Comment:

o. The proposed project constitutes Segment A of TIP Project No. R-2514. Based on
correspondence in the EA and on discussions at the interagency meeting held on April 24, 2003,
agency concurrence was provided on avoidance and minimization during several meetings held
on both R-25144 and R-2514B.  Please provide documentation (i.e. meeting minutes or
concurrence forms) that supports the agency concurrence on avoidance and minimization that
pertain to R-25144 and the wetland and stream impacts associated with each alternative
considered.

DOT Response:

A copy of Concurrence Point 2 meeting minutes, held on December 8, 1999, are included with
this letter. The purpose of this meeting was to discuss alternatives that would avoid and
minimize impacts. The avoidance measures that were agreed upon included widening to the east
using the previously disturbed railroad right-of-way. By widening to the east, impacts to the
historic Hoffman Forest Headquarters were avoided, and longitudinal encroachments to Starky’s
Creek and other high quality wetlands were avoided. Minimization measures included the use of
the previously developed right-of-way and bridging of the lower limits of Starky’s Creek.

Corp Comment:

p. The permit application, page 15 states compensatory mitigation will be provided by the EEP.
We concur with this proposal pending a final determination regarding the availability of on-site
compensatory mitigation.  The permit application references the study report “On-Site
Mitigation Feasibility Analysis (June 2003) that indicates that onsite mitigation is not preferable
to the NCDOT.  Please submit a copy of this report for our review to this office. Should we
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concur with your on-site mitigation determination offsite mitigation to compensate for the
unavoidable impacts associated with this project may be appropriate and should be provided by
the EEP in accordance with the EEP Memorandum of Agreement (MOA) between the State of
North Carolina and the US Army Corps of Engineers signed on July 22, 2003.

DOT Response:

A copy of the On-Site Mitigation Feasibility Analysis is attached to this letter. It should be noted
that onsite mitigation was determined to not be feasible because of the extensive drainage system
of the Hofmann Forest and the somewhat poorly drained classification of Rains soil.

If you have any questions or need additional information please call Mr. Brett Feulner at (919)
715-1488.

Sincerely,

I T

(;~ Gregory J. Thorpe Ph.D., Environmental Management Director,
) Project Development and Environmental Analysis Branch

cc: Mr. David Franklin, Corps of Engineers, Wilmington Field Office
Mr. Bill Arrington, DCM (Morehead City)
Ms. Cathy Brittingham, DCM (Raleigh)
Mr. Garland Pardue, Ph.D., USFWS (Raleigh)
Mr. John F. Sullivan III, P.E., FHWA
Mr. John Hennessy, NCDENR, Division of Water Quality
Mr. Calvin Leggett, P.E. Program Development Branch
Mr. Art McMillian, P.E., Highway Design Branch
Mr. David Chang, P.E., Hydraulics Unit
Mr. Greg Perfetti, P.E., Structure Design Unit
Mr. Jay Bennett, P.E., Roadway Design Unit
Mr. Mason Herndon, Division 3 Environmental Officer
Mr. H. Allen Pope, P.E., Division 3 Engineer

\\dot-plfsO0 1I\ONE\ProjMgmt\TurnerTeam\Feulner\Projects\Rural\R-2514A\R 2514 Aresponsel.doc
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North Carolina Department of Cultural Resources
State Historic Preservation Office

Michael F. Easley, Governor = Division of Historical Resources
Lisbeth C. Evans, Secretary David L. S. Brook, Director
Jeffrey J. Crow, Deputy Secretary
Office of Archives and History
April 8, 2004
MEMORANDUM
TO: Gregoty J. Thorpe, Ph.D., Director
Project Development and Envitonmental Analysis Branch
NCDOT Division of Highways
FROM: ‘David Brook %L.gr @Qw\c@ it
Deputy State Historic-Preservation Officer

SUBJECT: - Archaeological Survey, Widening of US 17, Segment 1, Between Jacksonville
and New Bern, NCDOT Division 3, R-2514A, Onslow County, GS 94-0013

Thank you for your letter of April 2, 2004, transmitting the archaeological survey repot by
Erica Sanborn and Lawrence Abbott of New South Associates, Inc. for the above project.

During the course of the survey, no prehistoric or historic archaeological sites were located
within the project area. Due to the disturbed and wet nature of the project area and the

absence of cultural material, the authors have recommended that no further archaeological
investigation be conducted in connection with this segment of the project. We concur with
this recommendation since the project will not involve significant archaeological resources.

When the preferred alternative has been selected for the remaining segment of this project
(R-2514B), we recommend that consultation take place regarding appropriate archaeological
investigations.

The above comments are made pursuant to Section 106 of the National Historic Preservation
Act and the Advisory Council on Historic Preservation’s Regulations for Compliance with
Section 106 codified at 36 CFR Part 800.

Thank you for your cooperation and consideration. If you have questions concerning the
above comment, please contact Renee Gledhill-Earley, environmental review cootrdinator, at

919/733-4763. In all future communication concerning this project, please cite the above-
referenced tracking number. '

cc: \/ Matt Wilkerson, NCDOT
Lawrence Abbott, New South Associates, Inc.

www.hpo.dcr.state.nc.us

Location Mailing Address Telephone/Fax

ADMINISTRATION 507 N. Blount St, Raleigh, NC 4617 Mail Service Center, Raleigh, NC 27699-4617 (919) 733-4763 ©733-8653
RESTORATION 515 N. Blount St, Raleigh, NC 4617 Mail Service Center, Raleigh, NC 27699-4617 (919) 733-6547 #715-4801

SURVEY & PLANNING 515 N. Blount St, Raleigh, NC 4617 Mail Service Center, Raleigh, NC 27699-4617 (919) 733-4763 #715-4801



Subject: Meeting Minutes from the Interagency Permit Review Meeting
on April 24, 2003 for R-2514A in Onslow County

Team Members:

Dave Timpy-USACE (present) | pyrticipants:

J ohn.Henpessy-NCDWQ (present) Ray Lovinggood, Transystems, Hydraulics
Travis Wilson-NCWRC (present) | 7,k Hamidi, NCDOT, Design Services
Gary Jordan-USFWS (absent) | Bart Duke, NCDOT, Structure Design

Chris Militscher-EPA (present) | gieve Champion, NCDOT, Structure Design
Rachelle Beauregard-PD&EA (present) Elizabeth Lusk. NCDOT. PD&EA

Ron Sechler-NMF (absent) | Brett Feulner, NCDOT, PD&EA

Cathy Brittingham-CAMA (present) | yim Leight, RK&K

Bill Arrington-CAMA (absent) ’

Jay Twisdale-NCDOT Hydraulics (present)

Dave suggested that the adjacent property owners reflected on the Roadway Plans and the
Permit Drawings should be checked to ensure that they are correct and agree.

Dave noted that most of the proposed pipes appeared to be the same size as the existing
pipes. Jay responded by explaining that the current character (land use) of the adjacent
tracts is not anticipated to change since the majority of the adjoining tracts is owned by
Hoftman Forest (Historic Property owned by NCSU), Weyerhaeuser Timberlands, and
Great Eastern Timber Company (Tree Farms). Therefore, pipe sizes primarily remained
the same or very close to the same. No further action was determined to be necessary.

Dave noted that he was pleased that all jurisdictional streams were labeled.

Dave offered that all proposed work should be contained in PDE or ROW. Jay responded
to a specific area (Site 3, Permit Plan View Sheet 7 of 79) in question and explained that
this area is reflected as drained wetlands since it will be a small remnant after
construction of the road. Jay also confirmed that all proposed work is enclosed in either
PDE or ROW. It was agreed that no further action will be required.

Dave also noted and Rachelle confirmed that ESI is currently updating the wetland
delineation.

Dave suggested that on site mitigation should be pursued first possibly on the West Side
of existing US 17. Dave as well as John also agreed that on site mitigation should be
pursued first and the area between the proposed roadway footprint and the old rail road
bed as well as the old rail road bed itself (East side of roadway), should also be
investigated. Kim stated that the Board of Trustees for Hoffman Forest (Historic
Property) seemed reluctant when approached about the potential loss of additional
property for use of the old railroad bed area as mitigation. Kim also mentioned that the
Trustees suggested that a wetland mitigation bank in Hoffman might be an option.



John requested that all pipes/box culverts should be buried appropriately. Jay responded
by stating that four of the jurisdictional crossings where pipes or box culverts are
proposed, as replacement structures will be buried appropriately. Two of the remaining
600mm pipes will not be buried since jurisdictional status begins at the existing pipe
outlets. The remaining crossing is a bridge. No further action was deemed necessary.

John requested that all special ditches that run through or that are adjacent to wetlands
will need to be assessed for limit of impact due to drainage impacts. Additional
discussion to occur between John and Elizabeth concerning ditches that are adjacent to
wetlands.

Chris asked about the significance of the water courses right of —L- Sta. 107+10 +/- in
front of an existing mobile home (Parcel 22, Permit Plan View Sheet 7 of 79). Jay
responded by stating that the watercourses immediately in front of the mobile home are
small swales to drain the yard and the larger drainage ditch that they tie into is ephemeral.
No further action necessary.

Dave offered that in a conversation with Ron Elmore several years ago, Ron mentioned
that approximately 28 acres of the existing railroad bed could possibly be used as on site
mitigation.

Travis stated that there should be no adjustment of stream widths and that no rip rap
should be placed in the bed of jurisdictional streams. He also mentioned that all
jurisdictional stream culvert inverts should be buried a minimum of 20% of culvert
diameter or 1’ for aquatic passage.

Dave stated that DOT needs to demonstrate that Avoidance and Minimization has been
addressed. Cathy provided a copy of a memorandum dated December 9, 1999 that
confirmed that A&M had been addressed for this section of R-2514.

John asked about velocities entering wetlands from storm drainage pipe outlets. Jay
responded that preformed scour holes have been placed at all pipe outlets that empty into
wetlands. David Chang asked if we could provide a general statement in the Storm
Management Plan that addresses anticipated outlet velocities based on the use of
preformed scour holes instead of adding velocities at each occurrence. Considering the
flat slopes of proposed pipes due to the flat topography in this part of the state, velocities
will generally be low. John agreed that this would be sufficient. A note will be added to
the Stormwater Management Plan.

Cathy Brittingham reminded NCDOT that in a letter dated 11/24/99, DCM determined
that TIP No. R-2514A: "...is consistent with the North Carolina Coastal

Management Program (NCCMP) provided all state and local authorizations are
obtained and the conditions therein are met, and provided that the following
conditions are met....." NCDOT staff made additional copies of the 11/24/99 DCM
letter at the meeting. Especially notable conditions within the 11/24/99 DCM



letter include Condition 1 regarding mitigation and Condition 2 regarding
conservation measures for the spring-flowering goldenrod. Cathy urged NCDOT to
submit a proposed mitigation plan for approval by the resource agencies as soon

as possible to prevent delays of the construction letting date (February 2004).

Cathy also encouraged NCDOT to implement the requested conservation measures for
spring-flowering goldenrod.

Review of Half-Size Plan Sheets

Plan Sheet 4: No Comments

Plan Sheet 5: No Comments

Plan Sheets 6 and 7: John asked that widening to the West be investigated from
approximately —L- Sta. 107+50 1t. to 109+00 1t. PD&EA (Ron Elmore) and Design
Services (Zak Hamidi) will address this issue.

Plan Sheet 8: John, Travis, Dave and others reviewed the proposed single barrel
replacement box culvert. Dave asked if the proposed box could be skewed to avoid the
proposed channel change at the entrance. Jay responded that two separate tributaries
converge at the entrance of the existing box culvert and that the box has been placed to
accommodate both of these existing tributaries and emulate existing conditions. Dave
acknowledged that he had not noticed the other smaller tributary and agreed with the
design. Jay explained that this proposed box culvert will be buried one foot and will be
much better than the existing perched box culvert. No other comments were made. No
additional action required.

Plan Sheet 9: No comments

Plan Sheet 10 (Permit Plan View Site 13A, Sheet 16 of 79): John asked about the
proposed excavation in wetlands reflected within the limits of the improvements to the
existing tail ditch left of 119+57 —L- +/-. Jay responded that the excavation is a result of
improving the slopes of the existing tail ditch.

Plan Sheet 11 through 21: No comments.

Plan Sheet 22: John asked if the proposed double barrel box culvert will have a proposed
sill in one of the barrels. Jay responded that due the proposed box culvert width being
very close to the existing channel width that a sill was not required. John agreed and
added that he thought that considering the low velocities that the channel will more than
likely adjust back to existing conditions without a sill. No further action required.

Plan Sheet 23 through 26: No comments




Plan Sheet 27: Dave noted that the wetland boundaries on this plan sheet left of Station
177+00 +/- do not agree with the limits reflected on the Permit Plan View for this area.
Jay responded that the boundaries reflected on the Permit Plan View are correct and the
plans will be revised to agree.

Plan Sheet 28: No Comments

Plan Sheet 29: John noted that the proposed bridges were slightly longer than the
existing bridge. No further discussion or action was determined to be necessary.

Plan Sheet 30 through 33: No Comments

Post Meeting Activities

8/28/03 Additional impacts to four areas (Sites 6, 12, 13, and 39) where wetlands
will remain immediately beyond the proposed back slope of proposed
roadway cut ditches have been determined using Boussinesq’s equation
and have been reflected on the impact summary sheets.

9/10/03 Received updated wetland delineations and stream classification calls,
which have been incorporated and reflected accordingly on the permit
drawings and impact summary sheets
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Management Summary

New South Associates conducted an archaeological survey of Segment 1 of the
proposed widening of US 17 in Onslow County, North Carolina. This project was
partially funded by the North Carolina Department of Transportation (TIP # R-2514A),
with remaining funding by the Federal Highway Administration. This highway
improvement is a federal aid project (#NHF- -17(7)) and is subject to compliance with the
National Historic Preservation Act. This report was prepared to fulfill the Federal
Highway Administration’s procedures for compliance with Section 106 of that act. The
area in which the widening is proposed extends from north of Jacksonville to south of
Belgrade/Mayesville along US 17 southeast to the abandoned Seaboard railroad bed.
Most of this area had been disturbed by borrowing of soil in order to raise the grade of
both the old railroad grade and US 17 as it presently exists. Areas not effected by this
disturbance were wet. No archaeological sites were noted within the area proposed for
widening. No additional archaeological work is recommended for the survey area. In
addition, the abandoned railroad grade can provide little additional information
concerning late nineteenth-early twentieth century railroad construction and does not
meet any of the criteria for listing on the National Register of Historic Places. As a
result, no additional documentation of the railroad grade is recommended.



INTRODUCTION

New South Associates conducted an archaeological survey of Segment 1 of the
US 17 widening between Jacksonville and New Bern, in Onslow County, North
Carolina on November 4 and 5, 1999 for Wilbur Smith Associates (Figure 1). Ms. Erica
E. Sanborn performed the field work on these days. The project area covers the area
southeast of US 17 to the abandoned Seaboard railroad bed from the end of the four-
lane portion of US 17, northeast of Kellum, to 200 feet northeast of Spring Hill Road (SR
1439), northeast of Deppe. The length of Segment 1 is approximately 5.9 miles, its
width ranges from-50 to 100 feet, and covers approximately 36.5 acres.

This survey was undertaken to identify and assess any archaeological resources
effected by widening US 17 southeast to the abandoned Seaboard railroad bed. Most of
the area was either wet, or disturbed as a result of borrowing in order to raise the
grade of the presently existing US 17 and the railroad bed. No archaeological resources
were located by the survey. The railroad track was dismantled when it was abandoned.
‘As a result, the abandoned railroad grade can provide little additional information
concerning late nineteenth-early twentieth century railroad construction.

ENVIRONMENTAL SETTING

US 17 is located within the Lower Coastal Plain of the North Carolina Piedmont
within the Riverbend Formation (Barnhill 1992, Brown 1985). Limestone and marl
comprise the underlying rock of the Riverbend Formation. The Wicomico Surface
covers Segment 1 of the US 17 widening project and is Pleistocene in age. Poorly
drained soils (Muckalee loam, Rains fine sandy loam, and Pantego mucky loam)
associated with White Oak Pocosin comprise most of the project area. Better drained
Lynchburg fine sandy loam, Goldsboro fine sandy loam, and Craven fine sandy loam
are found in the vicinity of creeks located at the northeast and southwest ends of
Segment 1. The severely disturbed Goldsboro-Urban land complex is found in the
vicinity of the gravel mining operation located southwest of Starkey’s Creek.

White Oak Pocosin dominates the project area (Figures 2 and 3). It is
predominantly a pine plantation. Natural pocosins are dominated by dense stands of
pine and broadleaf, small trees or shrub which limit the availability of sunlight to plant
species near the ground (Sharitz and Gibbons 1982). Atlantic white cedar, cypress, and
black gum were dominant species during initial European settlement of the Coastal
Plain. Presently, pond pine dominates in natural pocosins, with red and sweet bay,
swamp ironwood, sweet gallberry, dahoon holly, pepperbush, fetterbush, and zenobia
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. Figure 2
Project Area and Survey Coverage, 1 of 2




Figure 3
Project Area and Survey Coverage, 2 of 2




represented in the understory. Only one named creek, Starky’s Creek, is found within
the northeast portion of the project area. Creeks and rivers in the northeast end of the
project area drain into the White Oak River, while those in the southwest portion drain
into the New River. The elevation of the project area ranges from 30 to 45 feet amsl.

CULTURAL BACKGROUND

Phelps (1983) and Reid et al. (1995) have summarized the prehistory of eastern
North Carolina. The following discussion draws heavily from their work. Work at
Cactus Hill, a Coastal Plain site in the southern Virginia Coastal Plain suggests that
human habitation of the Atlantic Coastal Plain may date to 15,000 B.C. (McAvoy and
McAvoy 1997). The earliest uncontested occupation of this part of North Carolina is
called the PaleoIndian Stage, and dates to 12,000 to 8,000 B.C. This stage is usually
identified by the presence of fluted projectile points, and includes other formal tools
knapped on one or both faces. Sites dating to this period typically consist of isolated
fluted projectile points. The environment was much cooler than it is presently. The
groups from this period practiced hunting and gathering. Hunting probably focused
on now-extinct megafauna (mammoth, mastodon, and ground sloth) supplemented by
elk, moose and deer. Residences were likely temporary and focused on gathering
specific resources.

The Archaic Stage dates to B.C. 8,000-1,000. During the Archaic, the environment
became warmer. Modern fauna replaced megafauna in the diet of Archaic groups. The
Archaic is separated into Early (B.C. 8,000-6,000), Middle (B.C. 6,000-3,000) and.Late
(B.C. 3,000-1,000) periods. These distinctions are based on changes in projectile point
form through time (Coe 1964). Population density is thought to have increased over
time. As a result, territories became constricted. This is thought to have resulted in
more intensive use of local resources, ultimately resulting in the use of horticulture
during the Late Archaic.

The beginning of the production of ceramics dates to the Late Archaic.
Production of ceramic vessels may be related to territory constriction limiting access to
soapstone for vessel production (Sassaman 1993, 1996). Radiocarbon dates as early as
B.C. 2905-2875 (Abbott et al. 1999) indicate that ceramics may have been produced for
much, if not all, of the Late Archaic in the southern Coastal Plain of North Carolina.
The earliest group of radiocarbon dates is associated with marl/limestone tempered
net-impressed, simple-stamped, and cord-marked pottery (Hamp’s Landing Series) and
range from B.C. 2125 to 1870 (Hargrove 1993, Jones et al. 1997; Abbott et al. 1999). Of
this cluster of dates, one ranging from B.C. 2035-1870 was recovered from 310n190, on
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Topsail Island (Jones et al. 1997). In addition, one date associated with a Thom's Creek
vessel in Columbus County ranges from 2025-1880 B.C. (Abbott et al. 1999).

~ The Woodland Stage spans from B.C. 1,000 to 1,500 A.D. Like the Archaic Stage,
the Woodland is divided into Early (B.C. 1,000-500), Middle (B.C. 500-500 A.D.) and Late
(500-1,500 A.D.) Periods. Grog tempered Hanover ceramics associated with the Early
Woodland period in the central North Carolina Coastal Plain are represented by one
radiocarbon date of B.C. 760-415 in Columbus County (Abbott et al. 1999). In addition,
a thermoluminescence (TL) date of B.C. 684-184 for a sand tempered Cape Fear sherd
(Herbert 1997) indicates that it was produced during the Early/ Middle Woodland
interface. A number of Middle Woodland radiocarbon dates are associated with grog
or clay tempered sherds. These range from B.C. 415-A.D. 825. A recent Late Woodland
TL date for a sand tempered sherd (Herbert 1997) suggests that these ceramics were
produced during the Late Woodland period. In addition, shell-tempered White Oak
ceramics are associated with estuarine Late Woodland sites in the central North
Carolina Coastal Plain. |

Horticulture developed into agriculture during the Woodland Stage. However,
in the central North Carolina Coastal Plain, there is little evidence for agriculturel Two

Late Woodland house patterns were excavated at the Uniflite Site (310nV33), in Onslow
County (Loftfield 1979). The dietary remains were almost exclusively fish and shellfish,
indicating that estuarine resources were the primary source of food at this site. In
addition, the appearance of large shell middens at Middle and Late Woodland sites
indicates an increased use of shell fish in the prehistoric diet at this time (Loftfield 1981).
Residences were probably seasonal, and were established along the sounds and in the
estuaries. Hunting and gathering remained the important subsistence activity in the
region throughout the Woodland Stage.

By A.D. 1,500 historic Native American groups were probably established within
the project area. Shell-tempered Oak Island ceramics are thought to be associated with
the influx of Algonkian/Iroquoian groups found further north (Mathis 1999). These
sites also produce large quantities of shell fish remains. The Tuscarora were an
important historic Amerindian group who settled in the New Bern area. Hostilities
between European settlers and the Tuscarora resulted in the Tuscarora War (1711-1714).
With the end of the Tuscarora War, most of the Tuscarora moved to Virginia and then
New York, though those that remained neutral during the war remained in North
Carolina until 1802 (Swanton 1987 [1946]:199). :




The first European colonists in Onslow County settled Town Point at present-day
Camp Lejeune. Onslow Precinct was established from New Hanover Precinct in 1731,
just after North Carolina was purchased by the English Crown from the Lord
Proprietors (Powell 1989:85). Johnston was the first county seat, and was platted in
1742 (Sharpe 1966). It was located along the New River.. A hurricane in 1752 destroyed
the town. As a result, a new county seat was established upstream of Johnston, and
was called “Wantlands”. The first courthouse was built in 1756 at Wantlands.
“Wantlands” became Jacksonville in 1842, in order to honor Andrew Jackson.

The primary.cash “crop” in Onslow County was pine (Littleton 1981). Sap and
resin harvested from these trees were converted into turpentine, tar and .pitch and
exported to England for use in their naval fleet. In addition, cedars and live oaks were

harvested for their lumber (Harmon and Snedeker 1989). Corn was the primary
agricultural product, with wheat, rice, flax, indigo, and hemp represented. However,
much of the area of Onslow County was wet and swampy. As a result, relatively little
of the acreage in the county has ever been placed in cultivation. The extent of these wet
areas is reflected in the placement of the early road system, which followed the higher,
better drained ground. Not until the advent of the Atlantic railroad in the late
nineteenth century were the pocosins directly traversed.

The Coast was the focus of North Carolina’s direct involvement during the early
portion of the Civil War. Salt works were established along Onslow County’s coast,
and the numerous inlets provided refuge for blockade runners. After the Civil War,
plantations were replaced by sharecropping and tenancy in the agricultural areas of
Onslow County. During the postbellum period, the production of tar and pitch, and
cotton provided cash for the area. However, naval stores remained the economic
mainstay of the region, well into the twentieth century. This emphasis is reflected in the
rail system that was established in the late nineteenth-early twentieth centuries. The rail
system found northeast of Kellum was established between 1892 and 1895 by the New
Bern & Norfolk Rail Road Company (Brown 1960). The rail line cut across White Oak
pocosin (Jurney et al. 1923, U.S. Post Office Department 1923). Numerous lumber rail
lines terminated at the Atlantic Coast Rail Road, providing an efficient means to
transport lumber and naval stores out of White Oak pocosin. Present-day US 17 was
built paralleling the Atlantic Coast Rail Road by 1938 (North Carolina State Highway

‘and Public Works Commission 1938) as part of an extensive road building effort
funded in the late 1920’s with state bonds (Powell 1989:476).

By 1934, Dr. J. V. Hofmann, in conjunction with the North Carolina Forestry
Foundation, Inc., purchased White Oak pocosin, establishing Hofmann State Forest (Mr.




Harold C. Blanchard, November 12, 1999, personal communication). The purpose of
this forest was to provide a teaching laboratory for students at North Carolina State
University. A CCC camp was established in 1936-1937 at the location of the present-
day Hofmann State Forest headquarters along US 17. A 12 week summer camp for the
students and forestry research has been conducted at the site as part of its primary
mission. In 1945 buildings were relocated from Camp Butner to Hofmann Forest. The
forest used the proceeds from timber sales to pay its mortgage. Since paying its
mortgage in 1989, timber sales provide supplemental income for scholarships.

Small family-based timber operations have been replaced by large, multiregional
timber and paper corporations. At the same time, the establishment of Camp Lejeune
along the New River has resulted in an increase in the number of service industry jobs
available in the area. As a result, individual participation in service industries associated
with Jacksonville and Camp Lejeune during the middle and late twentieth century has
become more important to the economy of the area as the forestry industry has
consolidated. However, forestry products remain an important part of the economic
life of Onslow County to the present. ~

METHODS

Background research was conducted at the Office of State Archaeology, the
Survey and Planning Branch, the North Carolina State Library, and the North Carolina
State Archives, Division of Archives and History, as well as the Wilson Library at the
University of North Carolina in Chapel Hill. A pedestrian survey of the entire project
area was undertaken. Because most of the project area (87.4%) was within the White
Oak Pocosin, most of the area was wet (30.3 acres, or 83.0% of Segment 1). Disturbed
areas (5.4 acres, or 14.8% of the project area) showed gullying and rilling. This is a
result of borrowing activities associated with raising the grade of the Seaboard railroad
bed and US 17. Areas with 60% visibility or better comprised one tenth of an acre (less
than 0.1% of the project area). Six shovel tests were excavated in areas that were not
wet, were relatively undisturbed, or lacked surface visibility (0.7 acres, or 1.9% of
Segment 1). Shovel tests were placed at 30 m intervals in cases where there was more
than 45 meters of contiguous area to be shovel tested. The shovel tests were 30 cm
across and excavated according to their natural soil stratigraphy to the subsoil. Subsoil
within the project area was a grey or brownish yellow silty clay that ranged from 19 to
40 cm below surface. Soil within the shovel tests was screened through 1/4 inch
hardware cloth, and a record of the stratigraphy was made. Representative areas along
Segment 1 were photographed in order to show the extent of disturbance in the project
area and document the abandoned railroad bed.




PREVIOUS RESEARCH

Background research at the Office of State Archaeology, North Carolina Division
of Archives and History indicates that no archaeological sites had been recorded
between US 17 and the abandoned Seaboard railroad bed within the Kellum
Quadrangle. No formal archaeological surveys have been made of the area within the
Kellum Quadrangle. However, eleven prehistoric sites (310n111, 310n114-310n116,
310n122, 310n131, 310n180-182, 310n206, and 310n279) have been reported within
this area. One of these sites (310n279) is listed as a Archaic temporary camp, two
(310n114 and 310n115) contain pottery, and one (310n131) contains lithics. Artifacts
are not described for the remaining sites.

Three of the sites (310n114-116) are located at the confluence of Little Northeast
Creek and a rank three unnamed drainage. The remaining eight sites are located at the
edge of the upland flats overlooking rank two or larger creeks. The location of sites
along the larger creeks may be related to the relatively dramatic change (between 5 and
25 feet) in elevation at the juncture of the upland flats and larger creeks. The smaller,
unnamed drainages are generally associated with elevation changes of less than five
feet, resulting in poorly drained, wet areas. The areas at the large elevational changes
tend to be well-drained, and are better suited to habitation sites than those along the
rank one streams. One of the sites (310n131) is located within the White Oak River
drainage. The other ten sites are located in the New River basin.

Reid et al. (1995) conducted an archaeological survey of the Greater Sandy Run
Acquisition Area at Camp Lejeune. Their background research showed that sites were
found more often on well-drained soils consisting of fine sand and sandy loams found
around the pocosins and drainages. They modeled low, medium, and high probability
areas for archaeological sites based on soil types. Hydric (wet) soils were considered to
be low probability areas. Baymeade, Marvyn, Norfolk, Onslow, and Wando soil types

‘were considered to be high probability areas. The remaining soil types which were not

hydric were considered to be medium probability areas. A total of 9,312 acres
encompassed medium and high probability areas. Twenty-two archaeological sites
were found by the survey. Three of these sites were cemeteries, three historic, three
both historic and prehistoric, and 13 prehistoric. All but one of these sites (95.5%) were
located on moderate probability soils. The remaining site (4.5% of the total sites found)
was located on a high probability soil. However, 92 percent of the total acreage
surveyed was located on moderate probability soils, while eight percent were high
probability soils. The similarity of the relative composition of soil types and
archaeological sites may indicate that all anhydric (well-drained) soil types are, in
essence, high probability areas in the central Coastal Plain.




SURVEY RESULTS

No archaeological resources were found within the project area. Occasional
railroad ties were noted in the area between US 17 and the abandoned Seaboard
railroad bed. These ties were approximately eight inches square. The railroad ties and
hardware have been removed from this portion of the railroad bed, probably when it
was abandoned. The railroad bed, itself, consists of four cm of river gravel with
occasional river cobbles overlying the sandy silt borrowed from the area adjacent to the
railroad bed. The railroad bed ranges from one to five feet above the existing ground
surface, and is approximately 10 feet wide.

- SUMMARY AND RESULTS

Most of Segment 1 of the US 17 widening between Jacksonville and New Bern
was wet or disturbed. No archaeological resources were identified along Segment 1.
Baseline documentation of the portion of the abandoned Seaboard railroad bed within
Segment 1 has been made. Because the railroad track has been dismantled, this part of
the railroad can provide only very limited information concerning late nineteenth-early
twentieth century railroad construction techniques in North Carolina, and the Southeast
in general. Further documentation of the railroad bed is unlikely to provide additional
information about this portion of Seaboard railroad. The railroad bed is not associated
with events that contributed to the broad patterns of history (criteria A), with the lives
of persons of historical significance (criteria B), has no distinctive artistic or architectural
merit (criteria C), nor is likely to contribute information significant to the study of
history (.criteria D). Because it meets none of the criteria for placement on the National
Register of Historic Places, this portion of the railroad bed is recommended as not
eligible to the National Register of Historic Places. There are no properties in the
project area that are eligible for the National Register of Historic Places. Asa result, no
further work is recommended for Segment 1 of the US 17 widening between
Jacksonville and New Bern.
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ASSOCIATES

INGINEERS ¢« PLANNERS

MEMORANDUM

DATE: December 9, 1999
TO: Attendees
ATTENDEES: Mr. Ron Elmore - NCDOT PD&EA Branch

Ms. Gail Grimes - NCDOT PD&EA Branch

Mr. Brian Yamamoto - NCDOT PD&EA Branch
Mr. Ted Bisterfeld - EPA

Mr. Tre’ Dugal - Wilbur Smith Associates

FROM: Tre’ Dugal - Wilbur Smith Associates | D

SUBJECT: US 17 Widening from North of Jacksonville to South of New Bern
Onslow and Jones Counties. North Carolina. TIP No. R-2514.
State Project No. 8.T190301. Federal Aid Project No. NHF-17 (7).
"(WSA Project No. 297420)

A meeting on the above subject project was held at 3:30 p.m., Wednesday, December 8. 1999, in Room 470, NCDOT
Transportation Building. The purpose of this meeting was to present the additional alternatives that avoid and
minimize impacts to National Register properties in the vicinity of Pollocksville to Mr. Bisterfeld as part of the
requirements of Concurrence Point No. 2 of the NEPA/404 Process. This project is currently at Concurrence Point
No. 2 in the NEPA/404 Process in accordance with previous steering committee agreement on “reasonable and
feasible™ alternatives to be studied (1/29/97 letter from Corps of Engineers). EPA agrees that Concurrence Point No.
| has already been satisfied.

After discussing and evaluating the additional alternatives, Mr. Bisterfeld stated it may not be necessary to carry
Alternate 4C from the Trent River to the north end of the project (Jones/Craven County Line) and Alternate 41

through detailed study. Mr. Bisterfeld concurs with the elimination of these alternatives only if everyone on the
Team agrees that these alternates need not be carried forward.

A meeting will be held on Thursday, December 16, 1999 with the remaining members of the NEPA/404 Merger Team
to reach concurrence on the alternatives to be carried forward.

Also at the meeting, avoidance and minimization for R-2514A (Segment | south of Belgrade/Maysville) were
discussed. It was agreed upon that avoidance measures included the widening to the east using the previously
disturbed railroad right-of-way adjacent to the existing alignment. By widening to the east. impacts to the historic
Hofmann Forest Headquarters complex and longitudinal encroachment to Starkys Creek and other high quality
wetlands were avoided. Minimization measures included the use of the previously developed railroad right-of-way
and bridging of the lower limits of Starkys Creek.

This is my understanding of the discussions during the aforementioned meeting. Please sign and date if you concur
with the above sfatements,

< : 5 < 7/ Y » P .
Y, @ﬂl’/ e /s (L) 12/5) %4
Mr. Ted Bisterfeld. EPA Date .\,15.51;;111 Grime}. NCDOT PD&EA " Date

~

EMPLOYEE-O'WMNED COMPANY
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Prepared by: Rummel, Klepper & Kahl, LLP

Consulting Engineers

5800 Faringdon Place, Suite 105
Raleigh, NC 27609

(919) 878-9560




US 17 Widening
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l. Introduction

The proposed project will consist of widening the existing two-lane roadway to a four-
lane divided roadway with two 3.6-meter (12-foot) travel lanes in each direction divided
by a 14-meter (46-foot) median. Limiting access to one per property will provide partial
control of access. The primary purpose being to up-grade this section of US 17 to a
modern, high speed, multi-lane facility.

The documentation for this project in the form of an Environmental Assessment (EA), a
Finding of No Significant Impact (FONSI), and associated background studies have
been completed. All documents and findings were presented to resource agencies such
as the U. S. Army Corps of Engineers (COE) and N. C. Department of Cultural
Resources (SHPO); as well as to local citizens and government bodies. A permit from
the COE will be required for this project under the provisions of Section 404 of the Clean
Water Act. A Section 401 Water Quality Certification will also be required.

. Jurisdictional Impacts
Unavoidable impacts will occur to jurisdictional areas as a result of the proposed project.
These impacts are as follows:

Jurisdictional Stream Impacts
¢ Starky’s Creek (perennial) - Extend existing RCBC - 8 m (26 feet)

Jurisdictional Waters of the U.S. Impacts

¢ PF04

(palustrine, forested, needle-leaved evergreen) - 0.9 ha (2.2 ac)
+ PF04/1

(palustrine, forested, needle-leaved evergreen/broad-leaved deciduous) 1.5 ha (3.7 ac)
¢+ PFO1

(palustrine, forested, broad-leaved deciduous) - 1.0 ha (2.5 ac)

Total 9.9 ha (24.5 ac)
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. On-Site Mitigation Opportunities

There were no opportunities for stream restoration found in the project right-of-way.
Near Kellum Loop Road, US 17 crosses over an unnamed tributary to Northeast Creek
and north of the Town of Deppe, US 17 crosses over Starkey's Creek. The banks of
both streams appeared to be stable and vegetated. Due to the minor length of
jurisdictional stream impacts (< 150 feet), no compensatory mitigation is required for the
A-segment of the proposed widening.

The unavoidable impacts to Waters of the U.S. total 3.4 ha (8.4 ac) for the A-segment of
the proposed widening. Compensatory mitigation is recommended for these
unavoidable losses. Limited opportunities are available for mitigation in the project
vicinity for in-kind mitigation (See Figure 2). Because restoration of wetlands within
silvicultural areas or enhancement of pre-ditching hydrology in these areas may not be
compatible with efficient timber production practices, mitigation options in these areas
may not be compatible with efficient timber production practices.

Considering the 10.29 km (6.4 mi) A-section of R-2514 in two smaller segments, the first
segment (See Figure 1) begins at SR 1327 (Kellum Loop Road) and extends to the
Town of Deppe. This segment passes through the Hofman Forest for approximately 4.8
km (3 mi). On the southeastern side of the existing highway an abandoned CSX railbed
parallels the highway. Located to the east of this railroad bed is a forest road used to
maintain the loblolly pine plantation that parallels the existing railroad bed. The distance
from existing US 17 to the railroad bed varies. Approximately 0.8 km (0.5-mi) north of
Kellum Loop Road the railroad bed gradually angles away from, and then back to the
existing highway for approximately 1.6 km (1 mi), where it resumes a close parallel
alignment with the highway. At its farthest distance from the highway, the railroad bed is
approximately 92 m (300 ft) away. The alignment for the remainder of the project is
approximately 23 m (75 ft) from the highway.

On the east side of the forest road a ditch has been constructed to improve drainage in
the loblolly pine plantation. Wetland mitigation may be possible on some of the loblolly
pine plantation areas east of the proposed alignment by filling the ditch and reducing the
rate of drainage from these areas. The entire length of this forest road was surveyed
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and the drained loblolly pine plantation areas appear from the soil color and topography
to be drained pocosin or bottomland areas, and a probable wetland restoration
candidate. However, in talking with Dr. E. Carlyle Franklin, the Faculty Representative
to the North Carolina Forestry Foundation that manages the Hofman Forest, it was
learned that the Foundation would probably not view the conversion of productive forest
land to mitigation sites favorably. Dr. Franklin did suggest that mitigation for the highway
could be obtained from a wetland mitigation bank being developed by the Foundation in
the Hofman Forest, approximately 7.2 km (4.5 mi) northwest of the southern terminus of
this project, on the southeastern side of SR 1938 (Quaker Bridge Road). He indicated
that the Mitigation Banking Instrument (MBI) is expected to be signed in January 2002,
and that there would be 60 credits immediately available for sale. Dr. Franklin’s contact

information is as follows:

Dr. Carlyle Franklin

N.C. State University

Department of Forestry, Box 8006
Raleigh, N.C. 27695

Telephone: 919-513-3852

E-mail: Carlyle Franklin@ncsu.edu

The second segment (See Figure 1) begins at the Town of Deppe and extends
northward to SR 1330 (Deppe Loop Road), no wetland restoration opportunities were
found within the proposed right-of-way.

IV.  Conclusion

While compensatory mitigation opportunities exist along the proposed widening of
existing US 17, trustees of Hofman Forest are not expected to be agreeable in allowing
the purchase of additional right-of-way. Therefore, off-site resources such as the
planned bank in Hofman Forest or the Clay Hills Farms Mitigation Site should be utilized.
In addition, the North Carolina Wetland Restoration Program (WRP) may be available to
mitigate impacts in HU 03020106.
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FIGURE 2

Footbridge crossing ditch in Hoffman Forest on east side of US 17.



FIGURE 2

Ditch located on east side of abandoned railroad along US 17.



| USACE AID# DWQ # Site #___ (indicate on attached map)

m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: MNe o0 T 2. Evaluator’s name: W

3. Date of evaluation:___.5 [ 72 / 0 ? 4. Time of evaluation: 020

5. Name of stream: \ JTxe MNE Cxeelc 6. River basin: }\,ﬁ‘u @lu@(’ '
7. Approximate drainage area:@ S e 2. 8. Stream order: \ i

9. Length of reach evaluated: \bO <- 10. County: On slo ws

11. Site coordinates (if known): 12. Subdivision name (if any): I

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location): UsS « 7

14. Proposed channel work (if any): Cu lvel
15. Recent weather conditions: Qm ~ wilin "m et

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: Section 10 Tidal Waters Essential Fisheries Habitat
Trout Waters Outstanding Resource Waters Nutrient Sensitive Waters Water Supply Watershed (I-1V)
18. Is there a pond or lake located upstream of the evaluation point? YES NO If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? YESC@ 20. Does channel appear on USDA Soil Survey? YES d?o )

21. Estimated watershed land use: _f”i_d% Residential f_f)% Commercial % Industrial % Agricultural
___ % Forested @% Cleared / Logged ___ % Other ( )

22. Bankfull width: A Jl)(-" 23. Bank height (from bed to top of bank): “ f -

24. Channel slope down center of stream: __&Flat (0to 2%) ___ Gentle (2 to 4%) _Moderailte (410 10%) ___ Steep (>10%)

25. Channel sinuosity: _ Straight ___Occasional bends ___Frequent meander ~ ___Very sinuous ____ Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): 3 g Comments:___\. V%% f Mo N:J‘;"f’;@%"’&
Evaluator’s Signature /’th‘éf” m Date 2| (e

This channel evaluation form is intended to ‘b€ used only as a guide to assist landowners and environmetal professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1



STREAM QUALITY ASSESSMENT WORKSHEET

* These characteristics are not assessed in coastal streams.



USACE AID# ~ DWQ # Site # (indicate on attached map)

L

m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name:__MC 2 97 2. Bvaluator’s name:__[ P i :

3. Date of evaluation: 3\ N \0\"% 4. Time of evaluation: ! 0 ~’£! ‘()

5. Name of stream: LVt <o )\’ £ Creet 6. River basin: New Qe .
. . < R \AY

7. Approximate drainage area: e M 8. Stream order: \

9. Length of reach evaluated: \oo & 10. County:___ & A< bod

11. Site coordinates (if known): : 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

14. Proposed channel work (ifany):___ Cvec —

15. Recent weather conditjons: (Zaln i (l\ﬁ W

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: =~ ___ Section 10 ___Tidal Waters ___Essential Fisheries Habitat
____Trout Waters ____Outstanding Resource Waters  ___ NutrientASensitive Waters ____Water Supply Watershed ____ (I-1V)

18. Is there a pond or lake located upstream of the evaluation point? YES @f yes, estimate the water surface area:
19. Does channel appear on USGS quad map? YES @ 20. Does channel appear on USDA Soil Survey? YES @

21. Estimated watershed land use: %Résidenﬁal % Commercial ____% Industrial % Agricultural

: g % Forested __ % Cleared / Logged % Other ( )
22. Bankfull width:___ A 2& QM 23. Bank height (from bed to top of bank):_ - 1f
24. Channel slope down center of stream: _Lélat (0to2%) ___ Gentle 2t0o4%) ___Moderate (4 to 10%) ___ Steep (>10%)
25. Channel sinuosify: ____ Straight _64€')ccasional bends ___ Frequentmeander ___ Very sinuous ___Braided channél

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. Ifa characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): 3 é Comments: St

Evaluator’s Signature Iﬂ (§12 % : Date 2 l ( 1 (0 'Y

This channel evaluation form is intended to be u‘sed/only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1
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USACE AID# DWQ# Site # (indicate on attached map)

0o - e £ gnt " MG

H STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: Tl Jo DD T 2. Evaluator’s name: M

3. Date of evaluation: 2\ \ 4. Time of evaluation: / . ol
5. Name of stream: L I N N S Cee™ 6. Riverbasini__New Quwer

7. Approximate drainage area: See \O 8. Stream order: [l

9. Length of reach evaluated: / 00 = 10. County: (j)‘\ <\l

11. Site coordinates (if known): 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

14. Proposed channgl work (if any):__~ S

15. Recent weather conditions: Rain W E A M V\L’S

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: =~ ___Section 10 ____Tidal Waters ____Essential Fisheries Habitat

____Trout Waters ____Outstanding Resource Waters ~ ____ Nutrient Sensitive Waters ____Water Supply Watershed _____ (I-IV)

18. Is there a pond or lake located upstream of the evaluation point? YES@ If yes, estimate the water surface area:

19. Does channel appear on USGS quad map?~¥ESS>NO 20. Docs channel appear on USDA Soil Survey? YES@

21. Estimated watershed land use: % Residential ____ % Commercial % Industrial ___% Agricultural
_@/o Forested % Cleared / Logged ~ % Other ( o~

22. ‘Bankfull width: q‘ . 23. Bank height (from bed to top of bank): g’ -0 g [L /

24. Channel slope down center of stream: __"__Flat (0 to 2%) ___ Gentle (2to 4%) ___ Moderate (4 to 10%) _¢—8teep (>10%)

25. Channel sinuosity: Straight ﬁccasiona] bends ___ Frequentmeander ___ Very sinuous ___Braided channél

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): Q§ Comments:

Evaluator’s Signature MM j/fﬁ\ Date ('7 I !J BL{

This channel evaluation form is intended to be-dsed only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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USACE AID# - DWQ# Site # (indicate on attached.map)

m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment: :

1. Applicant’s name: ¢ ‘~~>¢- o 2. Evaluator’s name: @/\/\ ?

3. Date of evaluation: 2N\ \ o4 4. Time of evaluation: ( [ 2o
5. Name of stream: Staevs Clee 6. Riverbasin.___ Wt 4e D i
7. Approximate drainage area: - g Yo 2<F 8. Stream order: ! hal

9. Length of reach evaluated:____“" 100~ 10. County: OINA RV

11. Site coordinates (if known): 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

U< O

14. Proposed channel work (if any): C s Mo ,

15. Recent weather conditions: Q LN » w’) Ve, O\"'\ Wirs

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: =~ ___ Section 10 ___Tidal Waters —Essential Fisheries Habitat
____Trout Waters ___Outstanding Resource Waters  ____ Nutrient Sensitive Waters ___ Water Supply Watershed ____ (I-IV)

18. Is there a pond or lake located upstream of the evaluation point? YES C@ If yes, estimate the water surface area:
19. Does channel appear on USGS quad map‘@)NO 20. Does channel appear on USDA Soil Survey% NO

21. Estimated watershed land use: % Residential : % Commercial ___ % Industrial % Agricultural
100 % Forested ___ %¢Cleared / Logged % Other ( )

22. Bankfull width.____ N s {)\(‘?’\’ . Mdp(\ 23. Bank height (from bed to top of bank): -5 C 4

24. Channel slope down center of stream: Alat (0t02%) __ Gentle 2t04%) ___Moderate (4 to 10%) ___Steep (>10%)

25. Channel sinuosity: _g~Straight __ Occasional bends ___ Frequent meander =~ ____ Very sinuous ___ Braided channél

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): b\& Comments:

Evaluator’s Signature &m - Date <= 17 \ g

This channel evaluation form is mtended io be used only as a guide to assist landowners and enVIronmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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STREAM QUALITY ASSESSMENT WORKSHEET




USACE AID# DWQ # Site # (indicate on attached map)

CUN

m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: rie [D=us 2. Evaluator’s name: '{”‘Z/ ;T

3. Date of evaluation: r"D\‘\—\\D Y 4. Time of evaluation: N\ Yo

5. Name of stream:;___(JT ~e> Stev kv ~ 6. River basin: o e Oe
7. Approximate drainage area: < e TR 8. Stream order: \

9. Length of reach evaluated: ~ (00 € 10. County: O nSlmas

11. Site coordinates (if known): 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying sfream(s) location):
VS \A

14. Proposed channel work (if any): — ol Q it

15. Recent weather conditions: Rfk : ) ‘H‘ in %‘(‘ hl’ <

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: =~ ___Section 10 ____Tidal Waters ____Essential Fisheries Habitat
____Trout Waters ___Outstanding Resource Waters  ___ Nutrient Sensitive Waters ___ Water Supply Watershed _____ (I-IV)
18. 1s there a pond or lake located upstream of the evaluation point? YES NO If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? YES@ 20. Does channel appear on USDA Soil Survey? YTSS@

21. Estimated watershed land use: ﬁ% Residential % Commercial % Industrial __ % Agricultural
482 o, Forested __ % ¢Cleared/ Logged % Other ( )

22. Bankfull width: N Qe e rwad 23. Bank height (from bed to top of bank):__ W5 (4

24. Channel slope down center of stream: __\Z Flat (0 t0 2%) __ Gentle (2to 4%) ___ Moderate (4 to 10%) ___ Steep (>10%)

25. Channel sinuosity: Straight __\/_Occasional bends ___ Frequent meander  ___ Very sinuous __Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): L l Comments:

Evaluator’s Signature &W Date 3 ‘ (77 {C) %

This channel evaluation form is intended to be useéd only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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STREAM QUALITY ASSESSMENT WORKSHEET
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USACE AID# DWQ # Site # (indicate on attached map)

53

m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: Me TS 2. Evaluator’s name: Q‘iﬂ‘/\”‘:’? '

3. Date of evaluation: 3 ”/ 64 4. Time of evaluation:____}7 ! -

5. Name of stream: \J ‘o Sy é,\fﬂ“ @eé\& 6. Riverbasin,__\ A/ it ) 2 -
7. Approximate drainage area: e &2 8. Stream order: \

9. Length of reach evaluated: ~onf- 10. County: Aa <o

11. Site coordinates (if known): 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

14. Proposed chanm_al work (if any): Dag e Nt m& t;, e

15. Recent weather conditions: ﬂ ain (~ / A Q & Ac by

16. Site conditions at time of visit:

17._i§entify any special waterway classifications known: ____Section 10 ____Tidal Waters __ Essential Fisheries Habitat
____Trout Waters ___Outstanding Resource Waters ~ ____ Nutrient Sensitive Waters ___ Water Supply Watershed ____ (I-IV)

18. Is there a pond or lake located upstream of the evaluation point? YEIf yes, estimate the water surface area:
19. Does channel appear on USGS quad map? YES@ 20. Does channel appear on USDA Soil Survey? YES (NE i )

21. Estimated watershed land use:  ___ % Residential __ % Commercial ____ % Industrial ___ % Agricultural
__ Y% Forested ___ %Cleared /Logged ___ % Other ( )

22. Bankfull width: é C’* 23. Bank height (from bed~ to top of bank): < £

24. Channel slope down center of stream: __cFlat (0to2%) ___ Gentle (2t04%) __ Moderate (4 to 10%) ___ Steep (>10%)

25. Channel sinuosity: {_Sfraight __ Occasional bends ___ Frequent meander =~ ___ Very sinuous __ Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): " S Comments: \ NI T “"

—

ST wd oy
Evaluator’s Signature f ‘9’(/!’ ’?’V/f;\} Date 7 / / 7’/ il

This channel evaluation form is intended to-bé used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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- USACE AID# DWQ# Site # (indicate on attached map)

e i -
m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: MNC o) T 2. Evaluator’s name: W ’

3. Date of evaluation: 5 {72 / 0 ¥ 4. Time of evaluation: D20

5. Name of stream: U Txe MNZ Csieelc 6. River basin: }\]" ) (< we ™
7. Approximate drainage area:@) S He 2 8. Stream order: \ >

9. Length of reach evaluated: \oO <- 10. County: Of\ Slo g

11. Site coordinates (if known): 12. Subdivision name (if any): -

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location): US \ =

14. Proposed channel work (if any): Cu lyel

" 1 . oy
15. Recent weather conditions: Qn\\ ™ w‘ e mH. \‘f\';;

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: Section 10 Tidal Waters Essential Fisheries Habitat
Trout Waters Outstanding Resource Waters Nutrient Sensitive Waters Water Supply Watershed (I-1V)
18. Is there a pond or lake located upstream of the evaluation point? YES NO Ifyes, estimate the water surface area:

19. Does channel appear on USGS quad map? YESC@ 20. Does channel appear on USDA Soil Survey? YES @‘O )

21. Estimated watershed land use: __j_-% Residential _{ ©% Commercial __ % Industrial ____% Agricultural
___ % Forested 5_{)% Cleared / Logged __ % Other ( )

22. Bankfull width:____ 7~ 554 23. Bank height (from bed to top of bank):___ ¥4

24. Channel slope down center of stream: __¢FTat (0 to 2%) __ Gentle (2 to 4%) _Modera’lte (4t0 10%) __ Steep (>10%)

25. Channel sinuosity: lgtraight __ Occasional bends ___ Frequent meander ____Very sinuous ____Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): 3 g Comments:__\. ¢ /UQ [\/\43({ b
Evaluator’s Signature ,'/,@.;E” i} im Date 217 [ Wand

This channel evaluation formis intended to'b¢€ used only as a guide to assist landowners and environmektal professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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STREAM QUALITY ASSESSMENT WORKSHEET
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USACE AID# DWQ # Site# ___ (indicate on attached map)

bo [ e

@, | 9
m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: Ve o 2. Evaluator’s name:__| 2> i ‘
3. Date of evaluation: AN (o 4. Time of evaluation: | @ “7 </
5. Name of stream: Ut -5 )\’ £ Creet 6. River basin: New o
7. Approximate drainage area: S c M Q\ 8. Stream order: \('T

9. Length of reach evaluated: \oo & 10. County:___ & +.€ oy

11. Site coordinates (if known): 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

14. Proposed channel work (if any): CAver

15. Recent weather conditions: Lain  witvin N e

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: Section 10 Tidal Waters Essential Fisheries Habitat

Trout Waters Outstanding Resource Waters Nutrient Sensitive Waters Water Supply Watershed (I-1V)

19. Does channel appear on USGS quad map? YES @ 20. Does channel appear on USDA Soil Survey? YES (SOD

21. Estimated watershed land use: % Residential % Commercial ____ % Industrial __ % Agricultural
5%9% Forested % Cleared / Logged % Other ( )

22. Bankfull width___Mo% ¢y Yeocud] 23. Bank height (from bed to top of bank).__ & —

24. Channel slope down center of stream: _ﬁlat (0to2%) __ Gentle 2to4%) ____ Moderate (4 to 10%) ____Steep (>10%)

25. Channel sinuosity:

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): —3 b Comments:____ Mt

Straight L AOccasional bends Frequent meander Very sinuous Braided channel

Evaluator’s Signature '/}M—BA /Z}’ﬂ:\—\ Date ’7}] ( 1 (0 ¥

This channel evaluation form is intended to be u§et{only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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STREAM QUALITY ASSESSMENT WORKSHEET
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USACE AID# DWQ # Site # (indicate on attached map)

\'Q M 5’)

i

Q’q[\&‘;} ’:“ P"%{;“z .y
m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

—
1. Applicant’s name: (l Tarlid 2. Evaluator’s name: &/4

3. Date of evaluation: 2\ \ ¢ 4. Time of evaluation: / /. yael
5. Name of stream: [ il RN by S (et 6. River basin:___Newy Lo

7. Approximate drainage area: S o AO 8. Stream order: <

9. Length of reach evaluated: 00 10. County: (O 2wl

11. Site coordinates (if known): 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

14. Proposed channel work (if any): Colgor >

15. Recent weather conditions: Lain z,,)t_ o BN NS

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: __ Section 10 ____Tidal Waters ____Essential Fisheries Habitat

____Trout Waters ___ Outstanding Resource Waters  ____ Nutrient Sensitive Waters ____ Water Supply Watershed ____ (I-IV)

18. Is there a pond or lake located upstream of the evaluation point? YES@ If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? NO 20. Does channel appear on USDA Soil Survey? YES@\

21. Estimated watershed land use: ~ ____ % Residential % Commercial __ % Industrial __ % Agricultural
_@A) Forested _ %Cleared/ Logged __ % Other ( . )

22. Bankfull width:____ (. 23. Bank height (from bed to top of bank): 5~ £ { |

24. Channel slope down center of stream: ___ Flat (0 to2%) ___ Gentle (2to 4%) ___ Moderate (4 to 10%) _c—S8teep (>10%)

25. Channel sinuosity: Straight Accasional bends Frequent meander Very sinuous Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): O‘§ Comments:

Evaluator’s Signature M m Date (77! ' ”ﬁl‘(

This channel evaluation form is intended to be-dsed only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1
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"‘Z

USACE AID# DWQ # Site#____ (indicate on attached map)

_—
m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: J B 2. Evaluator’s name: g«%f}/ 7

3. Date of evaluation: 27 \ ()Li 4. Time of evaluation: ( [ 20
5. Name of stream: Stee s Clee t 6. River basin: \jsie e 7D

7. Approximate drainage area: . S re 2<F 8. Stream order: ! ot

9. Length of reach evaluated: - o0/ 10. County: Ooclowy
11. Site coordinates (if known): 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

Yo M

14. Proposed channel work (if any): C, y\et ™

15. Recent weather conditions: Q [N wolia A Wi s

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: __ Section 10 __Tidal Waters __ Essential Fisheries Habitat
____Trout Waters ____ Outstanding Resource Waters ~ ____ Nutrient Sensitive Waters ___ Water Supply Watershed _____ (I-IV)

18. Is there a pond or lake located upstream of the evaluation point? YES @ If yes, estimate the water surface area:
19. Does channel appear on USGS quad map‘@NO 20. Does channel appear on USDA Soil Survey@?’} NO

21. Estimated watershed land use: % Residential % Commercial % Industrial % Agricultural
100 % Forested __ % Cleared/ Logged % Other ( )

22. Bankfull width:___ Nyas (g . &) 23. Bank height (from bed to top of bank): ‘&~ 3 C

24. Channel slope down center of stream: _ZZP]/at (0to2%) ___ Gentle (2t04%) ___ Moderate (4 to 10%) ____ Steep (>10%)

25. Channel sinuosity: _;~Straight __ Occasional bends ___ Frequent meander ~ ___Very sinuous ____Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): b\( Comments:

Evaluator’s Signature___ézm T D Date < iin \ a-

This channel evaluation form is intended t6 be used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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USACE AID# DWQ# Site#____ (indicate on attached map)

/7)’*}
m STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: ne D> 2. Evaluator’s name: s 7

3. Date of evaluation: F')\‘\'\\O Y 4. Time of evaluation: N\ fo

5. Name of stream: Ut e St e e 6. River basin: VLR T
7. Approximate drainage area: G e TETR 8. Stream order: \

9. Length of reach evaluated: ~ (00 t - 10. County: u) ngl DsS

11. Site coordinates (if known): 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
VS 1\

14. Proposed channel work (if any): — ail Qi M e

15. Recent weather conditions: R(L i~ bl\ in %f\ )‘J <

16. Site conditions at time of visit:

17. Identify any special waterway classifications known: ___ Section 10 ____Tidal Waters __ Essential Fisheries Habitat
___Trout Waters ___ Outstanding Resource Waters  ____ Nutrient Sensitive Waters ___ Water Supply Watershed _____ (I-IV)
18. Is there a pond or lake located upstream of the evaluation point? YES NO If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? YES(@ 20. Does channel appear on USDA Soil Survey? YE,S@'B

21. Estimated watershed land use: ﬁ% Residential % Commercial % Industrial ___% Agricultural
/&2 9% Forested __ % Cleared/ Logged % Other ( )

22. Bankfull width: l\) o Olo b oo 23. Bank height (from bed to top of bank):__ A5 (%

24. Channel slope down center of stream: JF lat (0 t02%) ___ Gentle 2to4%) ___ Moderate (4 to 10%) ___ Steep (>10%)

25. Channel sinuosity: ____ Straight iOccasional bends ___ Frequent meander  ___ Very sinuous __ Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): S l Comments:

Evaluator’s Signature ﬁ?m Date ? t (7 {O %

This channel evaluation form is intended to be uséd only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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* | USACE AID# DWQ #

Site # (indicate on attached map)

53

i

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

N TSt

1. Applicant’s name:

06!

3. Date of evaluation:

5. Name of stream: VA o) .Q(I bl\f&'ﬂ}k
7. Approximate drainage area: She © 2
9. Length of reach evaluated: o0 €+

11. Site coordinates (if known):

(G
\Wi o K

2. Evaluator’s name:

4. Time of evaluation:

6. Riverbasin:__\A/ i~ O & '~
8. Stream order: \
10. County: (%Ag\r\,_ .

12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

T'cu(* M{‘:\) e S~
(/v/ ‘i RAY4hcs

Lase
ﬂ 1:n

14. Proposed channel work (if any):

15. Recent weather conditions:

16. Site conditions at time of visit:

__Tidal Waters __ Essential Fisheries Habitat
___Water Supply Watershed _____ (I-IV)
18. Is there a pond or lake located upstream of the evaluation point? YEIf yes, estimate the water surface area:

19. Does channel appear on USGS quad map? YES@ 20. Does channel appear on USDA Soil Survey? YES @

% Residential

17. Identify any special waterway classifications known: Section 10

Trout Waters Outstanding Resource Waters Nutrient Sensitive Waters

% Commercial % Industrial ___ % Agricultural
% Cleared/ Logged % Other( )
23. Bank height (from bed to top of bank): <% € *

Moderate (4 to 10%) Steep (>10%)

21. Estimated watershed land use:
% Forested

22. Bankfull width: L &

24. Channel slope down center of stream: __cFlat (0 to 2%) ___ Gentle (2 to 4%)

25. Channel sinuosity: _LSélight Occasional bends Frequent meander Very sinuous Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): A WY o EE Q/,\"V

Comments:

-
Evaluator’s Signature '/k/l/ W Date g/ / 7/ W

This channel evaluation form is intended tb-b€ used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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TECHNICAL MEMORANDUM

DITCH IMPACT STUDY
US 17 WIDENING (R-2514A)
ONSLOW COUNTY, NORTH CAROLINA

1.0 INTRODUCTION

The North Carolina Department of Transportation (NCDOT) is proposing to widen US 17 into a
multilane facility in Onslow and Jones Counties, North Carolina. The improvements to US 17
are anticipated to occur from SR 1327/SR 1410 to SR 1330/SR 1439 north of Jacksonville,
North Carolina. The total length of the R-2514A project extends 15.8 miles. The current study,
which is focused on 4 locations (Site 6, Station 107+80 to 109+20; Site 12, Station 114+60 to
115+00; Site 13, Station 118+00 to 119+60; Site 39, station 163+40 to Station 166+40), has
been undertaken to evaluate the drainage impact caused by special’ ditches (hereafter referred
to as the “project ditches”) constructed adjacent to the proposed, widened facility. The results of
this modeling effort will be used to determine the amount of wetlands that will be permanently
impacted by the project ditches through impacts to the wetland hydroperiod. This impact will be
considered cumulative with other filling, excavation, and mechanized clearing activities within
jurisdictional areas and is expected to be considered in the Section 404 and Section 401 permit
applications. EcoScience Corporation (ESC) has been retained to estimate the drainage
influence of the project ditches, as well as determine the amount of jurisdictional wetlands that
will be impacted due to these drainage influences. The station numbers, locations and details of
the ditches were provided by NCDOT to ESC personnel. The drainage impacts estimated by
ESC will be interpreted by NCDOT and included in the Section 404 permit application.

Specifically, the goal of this study is to compare the output of two models to estimate the linear
distance from the edge of the project ditch where the potential exists for drainage impacts to
occur within jurisdictional wetlands. As requested by NCDOT, results from the Boussinesq
Equation were compared to results generated by the hydraulic model DRAINMOD.

1Special ditches generally parallel the road corridor and are designed to
induce a groundwater withdrawal gradient within adjacent fill material. The
withdrawal gradient is intended to protect the roadway’s substrate from
underlying water.
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2.0 METHODS

MODEL DESCRIPTIONS

The Boussinesq Equation represents a two dimensional general flow equation for unconfined
aquifers. The equation has been applied in the past to predict the decline in elevation of the
water table near a pumping well as time progresses. The equation is based primarily on
hydraulic conductivity, drainable porosity, and the saturated thickness of the aquifer. One form
of the equation is as follows:

X = (K ho t/f)”/ F(D,H)

Where:
K = hydraulic conductivity (in/hr)
he = depth to aquiclude (in)
t = duration (hours)
f = drainable porosity (dimensionless ratio)
F(D,H) = profiles (graphs) relating ditch depth, water table depth, and depth to
the aquiclude(ho)
X = wetland impact distance (in)

DRAINMOD was originally developed to simulate the performance of agricultural drainage and
water table control systems on sites with shallow water table conditions. DRAINMOD predicts
water balances in the soil-water regime at the midpoint between two drains of equal elevation.
The model is capable of calculating hourly values for water table depth, surface runoff,
subsurface drainage, infiltration, and actual evapotranspiration over long periods referenced to
measured climatological data. The reliability of DRAINMOD has been tested for a wide range of
soil, crop, and climatological conditions. Results of tests in North Carolina (Skaggs, 1982), Ohio
(Skaggs et al. 1981), Louisiana (Gayle et al. 1985; Fouss et al. 1987), Florida (Rogers 1985),
Michigan (Belcher and Merva 1987), and Belgium (Susanto et al. 1987) indicate that the model
can be used to reliably predict water table elevations and drain flow rates. DRAINMOD has also
been used to evaluate wetland hydrology by Skaggs et al. (1993). Methods for evaluating water
balance equations and equation variables are discussed in detail in Skaggs (1980). ‘

DRAINMOD was modified for application in wetland studies by adding a counter that
accumulates the number of events wherein the water table rises above a specified depth and
remains above that threshold depth for a given duration during the growing season. Important
inputs into the DRAINMOD model include rainfall data, soil and surface storage parameters,
evapotranspiration rates, ditch depth and spacing, and hydraulic conductivity values.

MODEL APPLICATION

In this study, the Boussinesq Equation was applied to ditches in the study to predict where the
linear distance of a drawdown in the groundwater exceeds 1 foot for 5- and 12.5-percent of the
growing season. These percentages were selected based upon guidance from the U.S. Army
Corps of Engineers Wetland Delineation Manual (DOA 1987). The equation is solved for the
wetland impact distance with data for the following variables: 1) equivalent hydraulic
conductivity; 2) drainable porosity; 3) an estimated depth to the aquiclude; 4) the time duration
of the drawdown; 5) target water table depth (1 foot below the soil surface); and 6) average
ditch depth.



The dominant soil types along the project ditches were determined based upon the Onslow
County soil survey (USDA 1992) then verified in the field. The Rains series consists of poorly
drained soils on uplands, formed in moderately fine textured sediments with slopes less than 2
percent. The Goldsboro series consists of moderately well drained soils, moderately fine
textured with slopes ranging from 0 to 2 percent. Equivalent hydraulic conductivity (K) was
estimated by calculating a weighted average of published conductivity data (Skaggs et al.
1986). Field measured saturated hydraulic conductivity for the Rains series, cross referenced
with values provided by the Natural Resources Conservation Service (NRCS) Map Unit User
Files (MUUF) computer model (Baumer et al. 1994), were used to verify the published values
(Skaggs et al. 1986). The soil layer depths were obtained from descriptions in the Onslow
County soil survey then verified in the field. For each of the soils, drainable porosity was
calculated using the water depth to drained-volume relationship provided by MUUF. The
drainable porosities were cross-referenced with published data (Skaggs et al. 1986) for depths
between 0 and 1 foot for the Rains and Goldsboro series. The depth to the mid- to lower
portions of each soils’ Bt layer were estimated to mark the beginning of the restrictive layer, or
the depth to aquiclude, because no abrupt increase in clay percentage could be determined in
the field (He et al. 2002). The depth to aquiclude was then correlated to published values for
both the Rains and Goldsboro series (Skaggs et al. 1986).

The time variable, t, is based on a 5- and 12.5-percent of the Onslow County growing season,
11 and 27 days respectively. For the purpose of this study, the growing season is defined as the
period between April 8 and November 5 (USDA 1992). Values for the function F(D,H), defined
as a function of ditch depth, water table depth, and depth to the aquiclude, were taken from
plotted numerical solutions to the Boussinesq Equation (Skaggs 1976), where D=d / hy and H=
h/ ho. The variable d is defined as the ditch elevation above aquiclude. The variable h is equal
to the height after drawdown for the water above the aquiclude at distance X from the ditch. For
the purposes of this analysis, h was defined as the distance between the aquiclude and a point
1 foot below the surface, or 43 inches. The variable hy is the distance from the surface to the
aquiclude or 55 inches. Therefore, H for each site was determined to be 0.78. Average ditch
depths at each site were provided by NCDOT.

DRAINMOD was used to model the zone of wetland loss resulting from the addition of the
project ditches. This zone was derived by determining the threshold drain spacing of parallel
ditches that would result in the area adjacent to the ditches meeting the wetland hydrology
criterion in just over half of the years simulated. Ditches spaced any closer than this threshold
distance would result in the entire area between the ditches experiencing a loss of wetland
hydrology. If ditches were spaced any further apart than the threshold distance, there would be
a strip between the ditches which would still meet the wetland hydrology criteria. Since only one
ditch exists, areas outside of half of the threshold distance are predicted to have wetland
hydrology. Therefore half of this threshold spacing provides a safe-side estimate of the
drainage effect that the project ditch will have. This application of the model recognizes that the
water table midway between ditches spaced at the threshold spacing will be lower (i.e., the soil
at that point will be drier) than would be the case at the same distance from a single ditch (i.e.,
at a distance of one-half the threshold spacing from a single ditch). A second ditch parallel to a
project ditch at the threshold distance would cut off seepage from the zone beyond the
threshold distance and permit greater water table drawdown at the midpoint than would occur if
this second ditch were not there. Therefore the width of the strip of land that would experience



hydrologic conversion from wetland to upland hydraulic conditions would be less than a distance
equal to one-half the threshold spacings. One-half the threshold spacing is the ditch effect
reported in Tables 1 and 2.

Wetland hydrology is defined for DRAINMOD as groundwater within 12 inches of the ground
surface for 11 (5-percent) and 27 (12.5-percent) consecutive days during the growing season.
Wetland hydrology is achieved in the model if target hydroperiods are met for one half of the
years modeled (i.e. 23 out of 45 years). Additional inputs for soil parameters and relationships
derived from soil water characteristic data such as the water table depth/volume drained/upflux
relationship, Green-ampt parameters, and the water content/matric suction relationship were
obtained from NRCS data utilizing the MUUF computer program for the Goldsboro soil series
and from published values (Skaggs et al. 1986) for the Rains series. Hydraulic conductivities
and ditch depth were calculated as described above. Surface depressional storage was
estimated from published ranges (Skaggs et al. 1994 and Skaggs 1980) after visiting the sites.
Drainage coefficients for the ditches were calculated based on NCDOT ditch details, design
plans, and formulas provided with DRAINMOD. Weather data for a 45-year period was
obtained for the New Bern airport. Missing measurements were estimated from data for the
same date in the previous year. Potential evapotranspiration rates were calculated based on
Thornthwaite’s method and adjusted using monthly factors derived from more reliable average
values for crop evapotranspiration known from Washington County. The DRAINMOD simulation
was conducted for the time period from 1949 through 1993.

3.0 RESULTS AND CONCLUSIONS

Both the Boussinesq Equation and DRAINMOD have an ability to support different ditch
morphology and features, suggesting that use of these methods in evaluation of drainage
impacts from highway ditches is applicable with proper data inputs that fully reflect the
differences between highway ditches and agricultural ditches. Performing a comparison of
output from both methods is recommended because output can be considered to predict the
lower and upper limits of a range of drainage influence that is likely to occur in real world
conditions. The results are presented in Tables 1 and 2.

The largest range of lateral ditch influences was predicted for Site 6 at 12.5 percent of the
growing season (120.2 to 992.5 feet; Table 2). Site 6 is the only site characterized by
Goldsboro soils, which is a moderately well drained soil as compared to the Rains soil series.
Drier sites are expected to exhibit a larger DRAINMOD threshold spacing due to more rapid
drainage as compared to sites with a poorer drained soil, and even the smallest change can
potentially reduce the likelihood of a drier site from staying saturated for extended periods of
time (27 days in this case). When the saturation period is reduced (such as 5 percent of the
growing season), the reported values between Boussinesq Equation and DRAINMOD are very
similar (73.8 to 39.8 feet, a 20-foot difference; Table 1) lending increased confidence in reported
values for this growing season period.

The range of influence was relatively narrower for the poorly drained Rains series when
comparing results from the Boussinesq Equation and DRAINMOD. Differences between the
two methods ranged from 3.1 to 9 feet for 5 percent of the growing season and 23.8 to 34 feet
for 12.5 percent of the growing season at individual Rains soil sites (Tables 1 and 2). The range
of lateral influence at all Rains soil sites varied from 25.4 to 90.2 feet. Ditch depth does exhibit
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an influence on the zone of lateral hydrologic influence at Rains soil sites. Impacts increase
from 11.1 to 26.6 feet when ditch depths increase by 0.8 feet (from 1.5 feet to 2.3 feet in depth),
depending on the growing season and the modeling method employed.

This application of the Boussinesq Equation includes several simplifying assumptions. The
equation does not consider the fluctuation of the water table (hydroperiod) from
evapotranspiration (ET) and precipitation due to site specific weather. Additionally, the
Boussinesq Equation requires that different lateral hydraulic conductivities (K) for separate soil
layers be combined to one weighted average for use in the equation. Likewise the equation
also assumes a constant drainable porosity (f). Drainable porosity and saturated hydraulic
conductivity are more realistically considered a function of hydraulic head which varies
vertically.

DRAINMOD more fully assesses wetland hydroperiods. DRAINMOD considers variability in
rainfall, evapotranspiration, hydraulic conductivities, drainable porosity and other hydrologic
parameters. DRAINMOD simulations predict the ditch spacing required to lower the water table
below 12 inches of the surface for 5- to 12.5-percent of the growing season. As discussed
earlier, this spacing is a safe-side estimate of the effect of a single ditch. These results suggest
that actual impacts to the wetland hydroperiod will be less than the values reported in Tables 1
and 2. Results are graphically shown in Figures 2A through 2H

In summary, two different methods were used to simulate the drainage impact of the special
ditches on the wetland hydroperiod within jurisdictional systems adjacent to US 17 in Onslow
County. The Boussinesq Equation and DRAINMOD model were utilized to predict the lateral
extent of the ditch impact on ground or surface water within one foot of the land surface for
various jurisdictional thresholds (i.e. 5- or 12.5-percent of the growing season). The predicted
lateral effects for each ditch reported indicate the probable range of potential impacts. The
predicted lateral effects for the ditches range from 25.4 to 992.5 feet.
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DESCRIPTION
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CLASS "A" STONE
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NOTES

l. TURNING RADIUS SUFFICIENT TO ACCOMODATE LARGE TRUCKS
SHALL BE PROVIDED.

2. ENTRANCE(S) SHOULD BE LOCATED TO PROVIDE FOR UTILIZATION
BY ALL CONSTRUCTION VEHICLES.

3. MUST BE MAINTAINED IN A CONDITION WHICH WILL PREVENT
TRACKING OR DIRECT FLOW OF MUD ONTO STREETS.
PERIODIC TOPDRESSING WITH STONE WILL BE NECESSARY.

4. ANY MATERIAL TRACKED ONTO THE ROADWAY MUST BE
CLEANED UP IMMEDIATELY.

5. GRAVEL CONSTRUCTION ENTRANCE SHALL BE LOCATED AT
ALL POINTS OF INGRESS AND EGRESS UNTIL SITE IS STABILIZED.
FREQUENT CHECKS OF THE DEVICE AND TIMELY MAINTENANCE
MUST BE PROVIDED.

6. NUMBER AND LOCATION OF CONSTRUCTION ENTRANCES TO
BE DETERMINED BY THE ENGINEER

NOTE: FILTER FABRIC TO BE PLACED BENEATH STONE
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